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COTTON-GROWING PROSPECTS IN FUI 

BY 

0 EVANS, OLE, M.A. 

Ulmpin 0<aton Orowing OcrpontHm md Diredor of Cotton Cidtwe, QumaUtnA, 

Tina high prioo of cotton that has prevailed during tho last fewyeara, 
as a result of the serious shortage in production since the vrar period, 
has naturally stimulatod intorost in tins staple in many remote parts 
of the world. Tho South l-^aoilie has not osoapod this influence, and 
tho writer, in his dual capacity as representative of the Empire 
Cotton Growing Corporation in Australia and oiflocr in control of tho 
cotton experimental work now bomg undertaken by tho Queensland 
Government, has had to answer many enquiries from various places 
in this portion of tho world. Borne of these oolonios and dependenoios 
are possibly fairly well-known, by name at any rate, to the general 
public} others have probably not oven arrived at that meagre dis- 
tinction. Of tho larger and more important of these Colonios, such 
as l‘'iji and New Guinea, something is usually known in a general way, 
but teal knowledge of tho physiographioal and social features of 
those groups is often most distressingly absent. Advice on cotton 
grovdng has boon applied for from tho Samoan and Fijian groups, 
and from N orfolk Island, Now Guinea, and Papua, Certain AnstraHiw 
capitalists who arc intorosting tbemselvos in cotton growing in the 
Portuguoso colony of Timor, have also asked for holp in this direction. 
To tell the truth, it is very ^fliouH to give satisfactory advice in cases 
of this sort. Although kirly detailed descriptions are usually sup- 
plied of the soils, general features, and olimatio and rainfall conditions, 
it is not possible to make definite recommendations unless Idie area 
can he visited and these details studied on the spot. In snob instanoee, 
therefore^ all that can be done is to suggest tlsie canning on of eertaln 
m, X 1 
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lines of experiment in tlio liopo that thoRe 'will oniiblo the grower 
to sol'vo some of the local problemfl lie is bound to nu'ot. 'I’he I)CHt 
thno for planting, tlio correct dihtauco for Rpacing, and other cult urul 
details, can bo host Htiidled by (ho platilor himself, and all that (‘an 
bo done is to HUgg('Ht tlio broad linoR on which such «‘\i)«*rim(‘utH 
should bo oonductod. It is hoped that a certain amount of 
assistance has boon afforded in this direction, and it in b(*liev<Hl 
that tho small quantities of soed of cotiaiu purt‘ vurieti<‘H that it 
has boon possible to supply for oxporimontal trials have been really 
approoiatod* 

In this articlo, however, it is proposed to confmo atUntimi to 
perhaps tho most important of those raoifie colonit's. and to give 
a brief account of tho cotton growing prospoots of Eiji aa iliey 
appeared to the ■writer, as tho result of obH«‘rvationB mado 
during a tour in that interesting group of islands in July and 
August, 1924, 

Tho Eiji group, lying as it doos on tlio direct conrso of mail 
stoamors plying between Bydnoy and Vancouver, is perhaps better 
known than others of tho numorous aroliipolagos that dot tho broad 
surface of tho South Eaoifio Ocean. Tho visitor by tho mail stoamor, 
however, usually only stops at Suva, the capital, for a few hours, 
and, although ho may be impressed by tho raiiriall and the luxuriant 
vegetation, can carry away with him only a superficial idea of tho 
potentialities of the colony. He cannot visualize the extent of 
cultural land available nor gain a real insight into tbe climaiio 
conditions, since Suva is situated in the wettest part of the 
group, and the climate in consoquonoo is often oppressively warm 
and humid. It is possible that if the capital had boon locatod 
in the leeward and drier portion of tho main island (Viti hovu), 
he would carry away a bettor impression of the possibilitios of 
this group* 

The oonsiderablo size of this colony is not generally appreofatod, 
The group consists of about 250 islands of varying sises, the largest 
island (Viti Levu) being over 4,000 square miles in oxt^t, or rather 
larger than Jamaica, whilst tho second largest island (Vanua Lovu) 
is 2,128 square miles in extent. There are several other islands, suoh 
as Kadavu and Taileva, which are also of considerable size. Generally 
speaking, tho surface of those islands is mountainous, the main range 
on Viti Levu exceeding 4,000 foot in altitude in places. Numerous 
valleys possessing excellent alluvial fiats occur, and in many parts 
the slopes are fairly gradual, and aro covered with a fair depth of 
soil, which, for instance, they had happened to bo situated In the 
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foot-hills of iho ITimalayas or in Java, would undoublodly bo terraced 
and closely oultivatod almost up to the smmnits. This is particularly 
iho caso on Homo of tho larger rivors, such as iho Bowa, which is 
n.ivigaldo for some sixty miles by small lamiches; tho Higatoka 
and Jiaa Bivoi’S on Viii Lovu, and tho Prolvoti on Vanua Lovu. 
Those rivor sysLoms contain coiifddorablo areas of fortilo soik in thoir 
basins, and havo oxtonsivo delta lauds. The same is also the case 
with tho numorous smaller rivors, but to a lesser oxtonl. Climatically 
tho two larger islands aro divided into two distinct zones, varying in 
the degree of rainfall, Tho prevailing winds aro the south-oast 
trades, and those mooting tho main range of moimlains which forms 
tho bookbono of both tho main islands, oanso heavy precipitation 
in tho southom and eastern parts. The rainfall at Suva, for instance, 
is about 100 inches, and tho climate is vory humid as a result. This 
wet zone is choractorizod by denso rain forest, which forms an im- 
penetrable junglo in all tho remoter parts. On tho looward side of 
the island iho change is striking. The high mountains have robbed 
tho air of much of its moisture, and tho climate is therefore driei and 
much more bracing. Tho rainfall is much Kghter, varying from 
60 to 80 inohos, with a definite wot season lasting from December 
to March. The natural vegetation is correlated with tho diCferonoe 
in rainfall to a remarkable dogroo, and instoad of heavy rain forests 
one finds opon rolling downs covered with a specios of reed-like 
grass, tho forest being confined to small isolated patches along 
the rivor valleys. It is in tho dry zone, which comprises about 
half tho aroa in each of the two main islands, that cotton growing 
is hkely to do best, since, although promising results have been 
obtained on some of tho smaUor islands possessing a fairly dry 
olimato, difiloullies of transport may ariso which will perhaps 
tend to make cotton produotion not so profitablo as it otherwise 
would bo» 

Cotton growing is not a now inditstry in this colony. Tho high 
price of cotton during tho American Civil War period caused quite a 
considerable amoimt of attention to bo dirootod to this crop in Fiji. 
The first record of any cotton hoing exported from tho colony is 
in tho year 1860, when 1,000 lbs. wore shipped to Manchester, High 
prices rosultod in a boom, and cultivation rapidly increased for about 
ten or twelve years, when the sudden drop caused by the re-ostablish- 
ment of normal conditions in tho Southern States of America caused 
a slump. High freig^tSi duo bo inadequaio shipping facilita and 
the great distance of this colony from the principal markets and voSSk$ 
oansed cotton cultivation to beoomo unprofitahlOi so that prodnci^on 
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almoBt ceased. The acoompanying table indicates that during this 
boom period the crop produced was of considerable value: 


Year. 




Tom. 

Value (£). 

1862 

• • 

• • 

• * 

32 

360 

1863 

• • 

* • 

p • 

30 

0<K) 

1804 


« • 

P * 

100 

3.000 

1806 

• • 

« * 

p P 

120 

0,200 

1860 

• • 

* * 

p P 

204 

10,800 

1867 

* • 

<* • 

• • 

370 

34,001 

1868 

* • 

* • 

P * 

274 

30,075 

1860 

• • 

« « 

p t 

625 

45,000 

1870 

* « 

* * 

p • 

p » 

92,700 

1872-73 .. 

• • 

* m 

p p 

. . 

76,460 


In this period cotton was mainly grown on the plantation system 
by European planters, employing either local Eijians — ^who, it must 
bo remembered, were much more numerous than they arc at present- 
er labourers indentured from other islands in the South Pacifio. 
During the height of the boom, cotton was apparently grown all 
over the colony, both in the wot zone and m the drier portions. Thus, 
for a year or two quite a number of small planters are reported to 
have cultivated cotton on tho Eowa Bivor, a district which is cortaiidy 
one of the wettest in Eiji. Inquiries from old rosidentfl, however, 
lead one to the conduaion that these wet zone plantations wore not 
altogether a success, and that, owing to low yields per acre and 
the poor quality of tho lint produced, they were tho first to bo 
abandoned. In the drier areas to the leeward, cotton growing was 
able to last out much longer, and it seems probable that it is in those 
areas that the crop is likely to be most successful at tlio present time. 
Most of tho bigger islands in those days grow cotton. Tavouui, 
for instance, which is now given over solely to copra production, was 
noted for its cotton, and tho same was tho case with Kadavu. 'ITio 
planters grow the Sea Island variety, and apparently tho quality, 
from some districts at any rale, was excellent, since a sample from 
this colony was awarded tho first prize at tho Eranoo-Brltish Exhibi- 
tion in London in 1908. During the same period cotton was also 
grown by tho Eijian natives working, as is their custom at the present 
day, on the community system. Their taxes were paid in cotton 
to a large extent. The variety grown was a perennial Mdnoy cotton 
((?. brasilmse) giving a rather coarse harsh cotton of staple averaging 
about li inches. The Kjians always selooied well-drained alluvial 
flats for their cotton crops, and many of those terraces will still bo 
pointed out by old men in the villager In the neighbourhood of 
these villages one often comes across trees of this variety, relics of the 
old days. 
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I’he liigli prioos that have been ruling during fcbo post war period 
have again Bl.iniulatod iniorost in iliiB crop, l^eloclod Soa laland 
cotton flood wa« imported from tbo West IndioB throo yoara ago, and 
flood distributed by tho Agricultural Dopartmont, European plantorfl 
arc nowadays fow and far betwoou, and, with a few oxooptions, cotton 
at tho proflont time is boing oullivatod by tho small-holding Indian 
poaflant farmer, '^I’ho progress shown wilh this crop during the last 
two seasons, in spito of tho various drawbacks that aro inevitable 
when a now industry of this sort is boing started, is promising. The 
total crop in 1922-28 was 88,989 lbs, of lint, and of this 88,070 lbs. 
wore shipped overseas. In 1923-24 tho corresponding figures wore 
62,876 and 61,197 lbs. In the former year there wore 270 growers, 
and in 1928-24 there woro 626, many of whom, however, planted only 
small trial plots. The 1022-28 crop realized approximately £8,600 
in tho Liverpool market. 

At present, cotton growing is practically confined to a portion of 
the dry zone in Viti Lovu. This is the area that has boon chiefly 
developed by the big sugar companies for tho cultivation of sugar 
cane, and thore is also a largo area in the corresponding zone in the 
neighbourhood of Labasa on Vaniia Lovu. The cane is grown on 
the fringe of flat land that extends around tho greater part of the coast, 
and for some few miles inland along tho deltas of the main rivers. 
The inland valleys aro, as a rule, too isolated, and contain too small 
an area of suitable oaneland, to mako it worth whilo to extend tho 
railroad. The result is that no cano is grown away from tho oxtonsivo 
flats, since without rapid and easy transport to tho cane mills this 
crop cannot profitably bo grown. It is in those narrow valleys, 
beiwoen the main rango of mountains and the oano bolt on tho coast, 
that cotton is being mostly grown at prosont by Indian cultivators 
farming small aroas. Those men wore formerly indentured coolies 
working m tho cano fields for tho big oompanios. Whou tho indonturo 
system was abolished in 1016, however, a certain mtmber of them, 
and more particularly those of tho agricultural oasios, took the 
opporiimity of settling on land, usually leasing it from a Bnropoau 
landownor or from ono of tho Biji chiefs. Indians of this typo 
usually have a passionate desire to farm, and, if possible, possess, a 
piece of land of thoh own on which they can oroot a house, and livo 
in accordanod with thoir traditional customs. At prosont, in kTji, 
there seems to be a certain number of landless men of this typo who 
are anxious to secure a smaU-holdmg to farm. If they can obtain 
land within reasonable distance of the railway, and it is suitable in 
oharaoler, they will probably grow oano by proferonoo, as they find 
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il» usually a vory profitable crop. Many of tboin, however, have had 
to occupy valleys further away, and those arc the people who arc now 
starting cotton growing. They naturally have to grow a ctiah crop, 
and ore finding cotton tho most suitablo to local coiulilions. In 
addition to cotton, thoy usually cultivate their own food grains, and 
those arc generally tho crops to which thoy wore accaht(»nwHl in liulU. 
The lower and more marshy portions of their holdingh are roughly 
terraced and planted with rice. Tho bettor drained portions iw hown 
with rahar {Cajams indicus), tho familiar pigeon pea or dhall of 
India, in rotation with cotton; whilst other crops one bees uio occa- 
sional patches of bailoy in tho driest parts of tho zono, groimd-imfs, 
maisso, and urid or Fliaseolus fmingo* This dovtdopment has 
shown a marked inoroaso during tho last thi(‘c or four years, hut 
a difficulty has now arisen with regard to tho tranHp(»rt of cotton 
and other produce to market. There is only one railway on tho nmin 
island, and that is tho nan’ow-gaugo cano lino wliich rmis from 
the Sigatoka Valley right round tho west and north coast tlirough 
Lautoka, the main sottlomont and tho sito of a largo sugar mill, to 
Baa and Tavua, a total distaiioo of perhaps 120 miles. This railway 
was built by, and is tho property of, tho Colonial Sugar Bofining 
Company, and under the original agrooment with tho Uovommout 
they agreed to carry aU passengers free of charge and convoy such 
goods as were the property of the Government. Thoy are not com- 
pelled to convey private goods, and it is possible that they may 
enforce this part of thoir contract and refuse to carry cotton and 
other private produce. It seems probable that tho sngnr companies 
are viewing with some alarm this incroasing tondoucy on tho jiart of 
the Indian to sottlo down on his own holding, and four a labour 
shortago. In view of the groat work thoy have undoubtedly douo in 
developing this colony, their attitudo cannot perhaps bo wondorod at, 
more especially as thoy have boon out off from their main spurco of 
labour by the abolition of the indonturo systom of rooruiting. On 
the other hand, it must be remembered that the In d i an is now free, 
mthm limitations, to settle where he likos in the colony, and if he 
IB out off from his markets in one place, he will naturally tend to 
migrate elsewhere. It is possible that it would bo bettor in tho 
long run for the sugar industry, if the hinterland behind Iho cane- 
growing areas were fiUod up with famiHes of Indians occupying small 
holdings and forming a potential labour reserve, rallior than that ibis 
area should be empty. Whatever the result of Iho dispute may be, 
the fact remains that the Indian settler is complaining of tho dilllculty 
in getting his cotton to the Government ginnery at Xiantoka. Up 
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fco ilio prosoni lu» linH l)oon biingiug hib erop on lioad loads, or on a 
primitivo bort of blodgo called a “ gazeia,” diawn by bullocks to the 
noarowt point of Iho i.iihvay, and has roliod on goithig it in by rail 
from thoro to ilio ginnery. It was a continual source of surprise to 
iho wi(or to observo the total absonco of country carts and bullock 
waggons in the iudian Hottleinents. One cannot help thinking that 
the tranhj)()rt (Uifioulty could be, (o bouio extent, solved, if bullock 
carts \v(iro introduced and their use eucouragod. It is truo that tho 
country is j ough in places, but it is cortaiidy no rougher than in some 
of the cotton-growing tracts of Central India, whore cotton is 
universally convoyed to tho ginnery by this means from distances 
of twenty miles or more. Vurthonuoro, during tho picking season 
tho land is dry and rain falls at comparatively infroquont intervals, 
so oxcossivo mud or flooded streams would not afford insuporablo 
diiHoultios. 

I'horo is a largo amount of suitable land available, both in tho 
form of ])rivately owned ostatos and as Grown Lands. On tho coast 
itself considerable areas of good land are not yet occupied for oano 
on both tho main islands, and several of tho inland volleys possess 
largo acreages. In addition, ono or two of the other islonds could 
grow a lot o! ool(ton, although tho question of transport by sea to tho 
port of export would have to bo solved, and would naturally add 
somewhat to tho cost of production, Tho chief obstacle to any rapid 
inoroaso in output is not scarcity of land, but lack of poimlation. 
Tho census of 1021 showed a total population of 157,260 porsons in 
the colony, 'fhoro are roughly 4,000 Luropoans, 85,000 k’ijians, and 
61,000 Indiaiw. I’ho latter arc inoroasing rapidly in number through 
natural causes, since iminigratiou from India has practically ceased 
for tho time being, Bo far as ono could gather, tho Indians are very 
well oontoutod with their lot, and appreciate tho fertility of tho soil 
and the reliable rainfall, which tliey compare with tho conditions 
under which many of them fermorly strove to oko out an oxistenoo 
on tho land in their native country. Homo of the older men wish to 
revisit India, mainly for sontimontal reasons, but it is doubtful 
whether they would care to sov(»r their coimootion permanently with 
the colony. Homo of them aie very prosperous and are in a big way 
of business, Ono elderly man, for instanoo, who had landod somo 
thirty years heCore as nn indentured coolio for the sugar plantations 
with a rupee in his pocket, informed tho writer that he had 1,000 acres 
under cane on a share-fartnhig basis, lie wished to pay another visit 
to India, ohiolly, so far as ono oould gather, in order that he might 
see ones again Leuaros, tho holy city of Kaslu, and bathe in the sacred 
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waters ot the Ganges. T’lio gonoral opinion, howovor, can porhaps 
be best illustrated by tbo remark of an old Mahomodiiu agriculturist 
who originally oamo from the district of Earrukabud. Ho argued 1 hat 
a country is obviously very good that can }>roduoo stalwart men 
and sturdy bullocks. To illustrate his point, ho produced a lino pair 
of grade shorthorn bullocks and two of bis sons, who wore groat strap- 
ping lads, half as big again as their birci 1 

There are two points about those Indian settlomcnts in particular 
that must strike anyone who is acquaintod with rural ccnidilienH in 
India as very strange. The first is the complete absence of caslo. 
This is perhaps accounted for by the fact that tho coolies wero 
originally reoruitod for tho cane plantations from all castes and races 
in India, but the lower castes, being generally in more indigent oir- 
cumstanoea, naturally prodominatod. Under tho aooiid conditions 
under which these men lived after arrival in this colony, tho oasto 
system was found unworkable, and rapidly camo to bo forgottou. 
At the present time one occasionally comes across a kind of iUnorant 
priest, but those men seem to bo more of tho nature of “ fakirs ** 
or holy men, and although they are regarded with rospoot, do not 
appear to exercise much away over temporal affairs. 

The second point is the absonco of villagos. There is no village 
community such as invariably occurs in rural India, but tho settlors 
live apart in houses built on thoir individual holdings. H'ho reason 
for this is presumably tho peaceful and orderly conditions under 
which those people have been able to spend thoir lives since they first 
arrived in the colony. The ryots in India were origitiolly compoHod 
to congregate in villagos as a moons of dofonoo against marauding 
annios. There are no dacoits in Eiji, and no traditions of “ I’indari “ 
raids. The Indian cultivator, thoroforo, lives in security on his own 
holding, and does not have to wasto time in getting his oattlo and 
implements to his fields each morning. 

The native Eijian is physically a magnificent specimen of humanity* 
In many respects they are most delightful people, owning a cheerful 
temperament and a rich sense of humour. Possessing a strangely 
philosophical outlook on life, they are popularly supposed to be 
inclined to indolence, but one is inclined to think t^t they may 
have been sometimes misunderstood in this respect. A good deal 
seems to depend on how they are handled. They arc naturally of 
an independent disposition, but if managed by a person who under- 
stands thrir ways and knows their language, it seems evident that 
they are capable of doing excellent and intelligent work. Tho Indian 
is the cane cutter pm' emll&m, but the arc also bogiinung 
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lo lake lo Ihin work. Tho lalter, however, are at their boBl in the 
cooo-nut plautationB and iu copra production gonorally. They are 
also intorostod in tlio onltivalion of hananaa for export. As sailors 
they are un'^tlrpaflHod, tuid much of the labour on the wharves is done 
by thorn. Q’ho social life of tho Bijian is a complete oontrast to that 
of tho Indian, and the two races keep quite apart. Tho Bijians, 
unlike the Bast Indians, live in dolmito oonimunitios. Bach of tho 
villages possesses a definite area of land, part of which is set aside for 
cultivation. J^aoh member of the community has to oultivato a 
certain area, and tho produce of those gardens is pooled by tho village 
as a whole. Agriculture in those gardens is confined solely to tho 
raising of food crops, which consist of various roots and vegetables, 
such as tho turo or cassava, dalu or yams, and certain fruits, such as 
tho papaw or mummy apple (as it is called in Hji), tho cooo-nut, 
and banana. Generally speaking, tho BUjion cannot be said to have 
learnt the use of improved agricultural implements. Until the white 
man arrived a comparatively few years ago, iron was unknown, and, 
in fact, tho Bijian had no word for this metal in his vocabulary. 
Being slow to accommodate bimsolf to now ideas and intonsoty* con- 
servative by nature, the village Bljiau still, as a rule, contents Mmself 
with tho methods of his forofathors, and tho chief implement he 
employs in his garden is tho “ doko,” a sharp stick, although tho boo 
and mattock are now coming into general favour. Unlike tho Indian, 
however, ho has rarely learnt to plough. In fact, ho is a cheery 
optimist, and so long as bountiful nature can supplement his rough 
and ready methods by furnishing him sufiioient food to supply his 
immediate wants, he much prefers to enjoy life in his own quiet way 
without unduly exerting bhuself. Ife is not avaiioious, and until 
recently his simple wants have been easily mot from his gardens, 
the neighbouring jungle, or tho surrounding seas. There are oortain 
signs, however, that this dohe^Jar-nimte phase is beginning to pass, 
and the native B’ijian to adopt a more vigorous attitude towards life. 
As a whole, tho modem generation is now far hotter educated, end 
owing to tho fact that it is beginning to come up against the strug^o 
for existence, it is showing more signs of adaptation to present-day 
conditions. Tho neoossHios and incidentally tho comforts of modem 
oivilization are also beginning to he appreciated. In two small and 
isolated BUjian villages tho writer visited, the community had sot 
to work and construotod a pure water supply. In ono village, many 
miles away from other habitation, a spring had been tapped in the 
hiUs and a oement cistern construotod, from whioh a pipe-lino three 
miles long led the pure spring water to a stand ereetod in tho middle 
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of the village green. This had boon done entirely on Iheir own 
initiative. Hero and thorn also one moots Eijians who lmv(j bogim to 
onltivato cash oropSj and have manugod to got away from Iho old 
idea that all that wos nooossary was to cultivate wiHiciont footl for 
thedr own iitmiodiaio wants. Homo of Ihoso mon uro usiug ploughs 
and improved implomonts with excellent result, nud no doui»t their 
good example and prossiiro of eiromustuTicos will in time result iu 
others doing likewise. There is no doubt that the up-to-date met hods 
omployod by tho sugar oonipuniesin their plantations, and the practical 
training given to the Indians, has rais(»d the slantlard of eulthation 
amongst that race, and it is hoped that it will result in ecpial htiudtt 
to tho Eijians, although piogross amongst the latter will natumlly 
bo slower. Tho success of the cotton ciop with the Indian growers 
has certainly stimulated an interest in this crop nmonghi tho Eijians, 
and it is possible that if some system of demonstrating proper agri- 
cultural methods could bo adopted, they should in time bo cupablo of 
growing an appreciable area. In many of tho villages tho ** buli ” 
(headman), or tho older men, will show you tho areas that wore formerly 
cultivated to cotton in tho older days, and it must bo admitted llmt 
tho sites wore invariably well selected and tho soils suitable. 

The variety of cotton now boing grown is Boa Island, and solwtod 
soed was imported from Barbados about tliroo years ago through tho 
Department of Agrioulturo in tho West Indies, and distributed to 
the oulUvatora, A few European planters are trying tho seed, but 
the majority of the applicants woro Indians, who wislKul to grow tho 
crop on their small-holdings. A few of tho more progressive EijiauH 
also applied for seed, and in one or two oasos aohiovod coiiHiderablo 
results. In other oaaoB, however, mistakes were made in certain 
ftmdamonlal details. One Eijian grower, for instanoo, hud received 
his seed far too lato, and had to plant in April, which is probably throe 
or four months later than is desirablo. X^roposals are now on foot 
to train itinerant demonstrators who will bo able to journoy from 
district to district, advising individual growers on tho moro Important 
details with regard to the crop, Tho Indians, who are growing tho 
major part of the crop, are, on the whole, doing woU, but naturally a 
great deal of instruction and practical damoaostration is roguirod before 
the best results can be expected. It must be romomborod that tho 
Indians were, in the first plaoo, recruited from all parts of India, and 
comprise many different castes and races. Many of thorn, partioularly 
the Madrassis and Ooriyas, havo probably novor soen cotton growing 
before, and they naturally often make mistakes in their cultivation 
and plant the wrong sort of land. The host cotton growers appear 
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to bo ilioho who originally canio from tho GangOB plain and iho 
noighboiiring parts of Boliar, tho Unitod Provincos, or tho Eatiorn 
Punjab. A iimnbor of ihobo inon have “ bquattod ” on tho land and, 
being agrioulturisls by tradition and usod to “ dry ” cultivation, aro 
getting good rosulis, as they Boom naturally to pick out the host soils 
and situations for ihoir cotton crops. Homo of those cultivators have 
achiovod roally extraordinary rosults, considoring tho handicap imdor 
which they work and thoir lack of oxporionco with Soa Island cotton. 
Tho latoBt reports rocoivod show that in tho noighbouihood of Yitua 
Levu in tlio Nadi Valley, whore tho cultivators are growing cotton 
on secondary terra cofa of alluvial loam, or on light, well-drained black 
soil slopes overlying friable basalt, the average was about 1,600 lbs. 
of sood cotton por aero, whilst one or two fields have gone up to 
2,000 lbs. por acre. I'his moans a cash return of over £80 por acre, 
and since tho cultivation and pioldng is done by tho man and his 
family, it represents practically all profit. Those returns aro, however, 
exceptional, and aro only indicative of what can bo done by the adop* 
tion of intolligent inothods. Many of tho growers wore entirely 
ignorant of the crop, and got very poor results, and this has lowered 
tho average on tho wholo. Nevortholoss, tho following statemont 
is disiinotly oncouraging, as it shows progross: 



1023 24. 

102223. 

Total crop, lint cotton 

Crop sluiced, lint cotton .. .« 

Average yield sood cotton por aero . . . . 

Average size of cotton plot 

Number of growers «. .. .. 

02,875 lbs. 
01,190 lbs. 

424 lbs. 
I'llaoroB. 
520 

33,030 lbs. 
33,070 lbs. 
232 tbs. 
1*0 acres. 
270 


The most satisfactory feature of those statistics is that tho yield por 
aero has inoroaHOct oonsidorably, showing that tho growers aro hogin- 
ning to understand tho crop hotter. Judicious domonstrations by 
trained mon would undoubtedly hasten tho process, and a leaflot 
giving ossontial points on the cultivation of tho crop has boon dis- 
tributed by the local Agricultural Department, and published in 
English, 3<TjiRn, and Hindu. Tho chief points whoro tlio growers aro 
making mistakos aro in iho choice of land, in the timo of xdaniing, and 
ill tho spacing. Well-drainod slopes containing a fair depth of good 
soil aro ossontial, and many Indians now to tho crop aro planting on 
sliallow soils overlying solid basalt or soapstono. In other places the 
site chosen was too water-loggod, and would probably suit rice better. 
With regard to the time of planting, oxporionoe is boginnmg to indicate 
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that BO far as tho Sea Island variety is concerned, the bent time to 
plant is in November and I)ooom])Gr. If planted aflor New Year 
the plants seom to sulTor more sovoroly from tho tip worm {IHarias spp,), 
and do not gonorally yield so woll as tho oorlior sown crops. Spacing 
is another mat tor that is not yet properly imdorstood. Homo of tJm 
Indians who woro acoustomod to grow J^last Indian (iu^rlmecmni) 
typos loft their plants far too oloso together, and would uudotibtiMlly 
have achieved more satisfactory results if they hud ehopi)e<l tludr 
plants out to about 2 foot. Hiuiilarly, there was a ttnidouoy to plant 
the rows too close togothor. Those mist altos arc, however, likely to 
become loss frequent as the result of oxpenonoo. 

Tho chief complaint by Europeans and Indians against tho 
Island variety is tho cost of picking, owing to tho sniiiU size of the 
boUs and also to tho necessity for frequent picking, so as to wisuro 
that the cotton is of high grade fvnd not weaihor-Mtainod, 

Tho Fiji Agricultural l)oi)artinont has from tho start realized tho 
necessity for strict grading, and has accordingly fixed four grades 
for soed cotton delivorod at the giimory. In order to emphasizo tho 
necessity for cloan picking, thoro is a oousidorablo dijjtorontiatiou in 
the prices advanced by Government, which for tho season lU28-2t 
crop wore as follows; 

Gradei JPer Lh. 

Tho balaaoo after oomplotlen ef 
• aaloa is distribuiod an a bonus 
to growors. 

This system is proving satisfactory, and, owing to this oaroful 
grading, satisfactory reports and prioos woro obtained for tho lf)22-2U 
crop. Tho prioo realizod for 101 halos of B80 lbs. each was nearly 
20d. por lb,, and the reports mdmted that tho Eijiou Bot^ Island 
cotton was in strong demand, spooial mention being made of its 
strength. 

It is probable that this strength of staple in h'iji Boa Island cotton 
is due to the comparative absence of insect and fungoid attaok that 
was BO noticeable at the time of tho writer’s visit, Odd oasos of 
pink boll worm were notiood, and a few spooimons of sluold bug 
(Tectaeorie) were seen on the coast, but not a mile or two inland. 
A cotton Stainer (fiysd^m) is present, and tho latest reports obtained 
on the 1924 crop indicate that it was slightly on tho increase, but 
only made its appearance in any quantity when two-thirds of the crop 
had been picked. Very little boU rot was observed. This relativ© 
absence of insect attack is possibly due to the fact that the crop is a 
relatively new one in recent times, but is also probably accounted 


A •« t* •• %U» 

B 3d. 

0 2d. 

D llrl. 
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for by the fact that the dopartmenial authorities have insisted on a 
close season, and aie ondoavoming to enforce the provision that 
aU cotton must bo uprooted and burnt by the middle of October 
each year. 

The type of Boa Island now being giown is producing a boll of 
fair size (for this vojioty), which opens well, and is not too difficult 
to piolr whon woll grown on the light typo of soil Nevertheless, 
the same tally naturally cannot bo mado on this variety as on Upland 
cotton, and owing to tho groator importance of lustre, colour, and 
grade generally, it must be picked at frequent intervals. These points 
have caused an enquiry io bo made into the possibility of growing 
some variety which is easier to pick. It is recognized that any variety 
to displace Boa Island must be of high quality, siaoe it seems probable 
that only long staple cotton can stand the high shipping freights that 
tho long sea-carriage to tho markets entails. Tho Departmont have 
been conducting experiments in a small way with Pima, Meado, and 
Durango, Curiously enough, tho Pima variety, although it is growing 
under conditions that would not soom suitable to Egyptian varietios, 
is doing singularly woU. One plot is situated on a well-drained rod 
gravelly soil close to Lautoka, and within a mile of the seashore, and 
was planted in November, Another test plot was planted in the 
middle Sigatoka Talley in a district that probably has a rainfall of 
80 or 90 inohes, and, although it was not planted until lato January, 
was looking well and exooedingly healthy and free from disease at the 
timo of tho writer’s visit, ’these two plots yielded exceptionally 
well in 1924, tho Lautoka plot yielding over 2,000 lbs. of seed cotton 
to tho aore. The cotton produced appeared to run about If inohes 
in staple, was of groat strength, slightly nnevon, but of groat body, 
and perhaps a little off colour. The texture was ourionsly enough 
inclined to bo rough and tho hbros a littlo coarse, but it appeared to 
be a very useful type of ootlon, and the reports on the values of two 
bales dospalohod to Liverpool will bo awaitod with interest. It is 
somewhat curious that a cotton of Egyptian origin should give these 
results, as the humid climate of Eiji is totally unlike the dry atmo- 
sphere under which this class of cotton thrives in other parts of the 
world. One would expect it to suffer from “ black-arm ” and other 
diseases, but so far it has again, according to report received, 
remained remarkably healthy in tho present season. Durango and 
Meado aro also boing tested, and it is yet too oarly to stato how they 
are likely to thrive, but there aro indications that tho former in 
particular will bo subject to “ boll-rots ” of different sorts, more 
especially if planted early. 
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In view, thoroEoro, of tho onoouraginf; roportH rocoivod of iho saloH 
of PTji Soa Island up to dato, and also luivinp regard to tho tendency 
for tliG long staple market to harden, duo to a gradual return to 
pre-war prospeiity, it will piohably be advwaljle to (*oi»c(‘iitrafo on 
this typo for the tinm being. Tho ltK*al aulhovUies are fully alive to 
tho importanoo of koeping the seed pure, and hpe(‘ial auMS of tho 
cotton-producing areas are ])eing reserved for st'ed hi the tlry belt on 
Vanua Lovu. Production and tho supply of seed is coniph'iely con- 
trollod by tho Ciovornment Agricultural Department, so that tlie 
danger of deterioration through cross-pollination with an outside 
variety is remote, since tho tests with other typos are being ooiiduotod 
on isolated plots under the strict control of Department ofiieials, 'I'ho 
danger of mixing at tho gins is also romute, since here, again, the 
Agricultural Department controlt ho ginning, and the experimeuial 
varieties ai’o not ginned until tho end of tho seasojL 

Sufficient of ih (^80 hoautiM islands was soon by the writer to 
realize that there is plenty of land for cotton growing. liUrgo fmets 
are at present being hold by absentee landlords who would un- 
doubtedly bo glad to SCO them more closely settled, if a profitable 
commercial crop could bo introduced that would not require too 
much outlay of capital Many of Ihoso areas are at present uB<‘d as 
cattle runs, and are not returning much profit, whilst they are in some 
cases becoming rapidly overrun with wild guava, which forms nearly 
impenetrable thickets, and can only really be successfully dealt with 
by close settlement. 

Tho best cotton area is undoxibtodly on tho loo side of Viti fiovn 
in tho area behind the oano bolts, but it is probable that consitlerablo 
areas of suitable cotton land also occur, more particularly porhaps 
in tho valleys of tho Dreketi and Barawaga rivers, ilere, however, 
devolopmont is bound to bo aomowhat slow to start with, as few corn- 
municetions exist, and facilities for handling, marketing, and trans- 
porting the crop will have to bo provided. 

The deciding factor is, of course, population, and there is no doubt 
that T'iji is under-populated, having regard to its fertfiity and splendid 
climate. There are several established and flourishing mduBtries 
already in the colony, and these will naturally demand the greater 
part of the labour, but there is nevertheless room for tho development 
of a sound cotton-growing industry, and this should develop with tho 
growtl^ of the population into a most valuable asset, as it provides a 
suitable crop for the new settler who is not blossod with a groat amount 
of capital 
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OOMRAS COTTON: THE PROBLEM OF 
THE SHORT STAPLE 


BY 

W. yOTJNCiMAN. 

Tifonomif lioUtmsf Jor Cotton to the Govertmmt, Centtul Provinces arid JBetar 

PABT 1 1 

The infliionoes at work in bringing about the substitution of a superior 
by an inforior cotton in the oomras tracts arc such as might play a 
port at any iinio, anywhoro, amongst a primitive poasantty. For 
this reason, if for no other, they may be of interest to those who 
have any concern with cotton improvement. Wo have, too, in Hyder- 
abad and the other oomras regions, Borar especially, oxoollont material 
for a comparative, economic, and statistical study. The soil of IBerar 
is in no way inferior to that of Hyderabad, and the provincos are 
contiguous. For these and other reasons, wo will more especially 
make a comparison botwoon those two tracts. 

The fust question that naturally presents iisolf is the ono-*-WaB 
not this coarse cotton taken up in ])roforonC6 to tho former types 
because of its inoroasod yield per aero in comparison with them ? 

Tho following table of tho cotton crop of Berar is compiled from 
the official “ Agricultural Btatistios of India*’; 


TABLB A.-.B11RAB. 

Aobbaqb akd Yxelu or Corrovr {Qmmi>) BauBisasEn as Avsbaoes or 

IhVE.YsAB Fbbiobs. 



Acreage. 

BaUa 
(400 lla.). 

Nomal Oiiltum 
Per Amin Lba4 

1001-021 

2,904,218 

601,040 

144 

1900 07 

3,039,327 

606,814 

100 

1911-12 

9,132,104 

620,000 

86 

imO 17 

3,120,050 

653,000 

80 

1021-22 

9,080,501 

602,600 

80 


* Tho cotton soasou from planting to ond of picking (Juno to March) oooupiea 
portions of two years. 

t This column requiros a little explanation. In the words of tho Birootox of 
Statistics: ** Tho normtd outturn per aero is briefly dednod to bo tho average 
yield on average soil In a year of avorogo oharooter. This normal or average 
outturn doos not nooossarily ooxroapond with the average figure for a sorios of 
years, which is on arxtlimetioal abairaotion, end may possibly never oooav. The 
Agrioultural Bopartmont in oaoh provlnoo maintains a statemont ol the normal 
yiold per aero of orops.** % This period ombroood yoars of famine. 
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It should be remarked that the early liguros of Table A are probably 
not so accurate as those for laior years. This applies, perhaps, 
especially to normal outturn per acre, but the point of real importance 
is that this figure has shown no rise. In the two seasons since 1 021 -22 
it has further declined to 83 lbs. 

T'he substitution of an unmixod crop of the modem short staple 
for what was previously grown has occurred witliin the last twenty 
years covered in Table A. Contrary to general opinion, the official 
statistics do not show an increasing yield per acre duo to its intro- 
duction. In fact, if the conception of “ average soil ** and ** a year 
of average character ” does not vary, or if they could bo defined by 
malhomatioal units, the column " normal outturn per acre ” would 
indicate with’mathomatioal procisionjlhat the crop, from the point of 
view of the plant grown, or the cultivation given to tho soil, or both, 
has gone from bad to worse. Tho arithmetical average yields for 
the series of years also do not indicate a progressive incroase. We 
can see what has happened. ITiore has boon an incroase in the 
number of acres planted with cotton, and coiisoquontly an increased 
amount of produce — ^Ihat is, the method of inoroasing tho mass of 
produce by inoroasing tho area sown is tho simple one that has boon 
followed. This method of increasing production is not a now ono 
in the agricultural history of the older nations of tho world, and India 
must be ranked as one of them. 

Everything indioaios that this increased amount of cotton has' 
been grown without sufficient attention to proper agiioultural practice 
or rotation. Tho land has been growing more cotton lhau it should, 
resulting in soil impoverishment. An increase in the amount of 
fallow has occurred according to statistics, but that there has been 
no increase in tho yield per acre shows that it has not had tho oitoot 
that it would have done if it had boon proper fallow in an orgauissod 
rotation system. 1 1 is difficult io know what value should bo ailaohod 
to this so-called fallow. Much of tho fallow land is simply onforood 
unoropped area, due to vagaries of India’s variable monsoon, or io 
the fact that it is absolutely too exhausted and useless without a rest 
for further cropping. For this reason, it is an open question whether 
the area sown to uU crops be not a truer index of the state of affiairs 
than the total cultivated ” area. The official figures show no pro- 
gressive increase of the total area sown to all crops. The area then 
under cotton has increased by cutting down the area previously 
planted with some other crops. Siatistios show plainly what these 
crops were. The total area under food grains (cereals and pulses) 
has shown a steady decrease, wheat having oonsidorably diminished, 
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and alHO tlio logimiinous crop known as " gtam ” {Cicer arietmnm). 
]jiusG6d and other oil sood cropa liave, too, shown a steady decline. 
The largo millot, juar {Andropogon sorghvm), the main cereal crop 
fcliat has boon grown, and which is the staple food of the people, has 
sliown a serious decrease. 

TABLR B.-BRRAR. 


NuMBEa OS’ Aoiojs imDuii Piuncipal (Jnops Otiihr titan Cotton, 
E-scpnnssTiiD as Avbiuods ipor Fivn-yn^a Periods. 


Petiotl 
JBindvng — 

Nei Area 
iSami to 
AU Grop<i 
{GoiiOih 
hu-luded). 

Poiat 

Cereals 

md 

Pulses, 

WJieat. 

Oram. 

Jmr. 

Linseed. 

Total 

Oil 

Seeds. 

1901-02 

lOOC-07 

1911-12 

1910-17 

1921-22 

6,529,301 
7,301,381 i 
7,231,3 tl 
0,979,270 
0,731,650 

3,716,463 

3,927,239 

3,776,877 

3,664,697 

3,437,046 

277,227 

362,292 

318,273 

356,716 

209,066 

139,608 

166,431 

160,774 

121,773 

74,028 

2,804,081 

2,806,708 

2,600,632 

2,304,002 

2,414,107 

144,388 

122,600 

74,106 

01,616 

26,678 

364,034 

300,438 

238,253 

212,267 

130,084 


The crops the acreage of which has so dwindled away were no 
doubt less profitable ones than cotton. The serious point is, however, 
that they wore rotation crops following cotton, and onabHng the land 
to roouporato otter the latter crop. They, loo, wore a rotation of a 
particularly advantageous kind. The largo millot {Andropogon 
sorghum) is planted at the same lime as cotton. The rest arc all 
planted much later in the year, in the anttinm. Thus, these autumn 
sown crops, beside giving the land a rotation, give a rest or short 
fallow period, intervening from tho time tho cotton was over in tho 
early spring to tlioir sowing time, For this reason, and for the fact 
that tlioy are not so exacting from tho soil (linseed excepted),' thoy 
wore a better rotation than millot. 

'J’ho increasing appearance of wilt disoaso in tho cotton fields 
of lierar would seem to bo oonnoctod with tho absence of proper 
rotation. Will disoaso is in all probability a monifoslaiion of plant 
malnutrition. 

Tho dooroaso in tho area sown to ooroals has unfortunately another 
serious aspect, besides the impoverishment of tho soil by diminishing 
the rotation. 

The stalks of the ooroal crops in India are practically the only 
food fod to noat stock. Tho neat stock between the season 1902-08 
and that of 1921-22 in Borar incroasod by over half a million head. 
What this means it is difficult for ono, if unaoiiaaintod with India, to 
imagine. Oonsuming all, but ovon then a totally insufilolent, food 

m. I 2 
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supply, tlioir droppings rarely or novor sorving as nianuro, but as fuel, 
on oxoossivo numbor of oattlo is a heavy inwibiis on the counlryKida 
'J’ho cows aro so poor that tlioir milk is of tlio hinallost <|uautity 
and most oxoorablo quality. Milk in tlio towns of lierar, owing f o tho 
soarcHy of fodder, is doaror th.m iii bondon or New York. Infant 
mortality, as might bo oxpootod, is somotliing appalling. 


TABLE C.— OOMRAS COTTON. 

YnoLT) pnii Acbti or Clmwiii) Corrorr jn Lbs. and OoMrvnATtvB VAiArrs. 



1919-20. 

1920-21. 

1921-22. 

1922-23. 

% 

f-H 

1 2‘ 

& ^ 

!§§. 

ttt 

b 

52 “* 

Khandeab 

121 

G1 

101 

91 

81 

90.2 1 

' 

1 R‘».200 

Ri. 46 

C’oiitral Indio. 

GB 

49 

70 

72 

01 

03.2 . 

Hn. 210 

Rh 33 

Btflrar 

i20 

‘M 

101 

83 

84 

86*0 

Hb.220 

Hh. 17 

Oonirol Provmoos 

06 

07 

97 

92 

80 

HO't 

IIh.210 

Us, 62 

Baisi and Nagar 

81 

01 

100 

116 

117 

91.8 

1^8. 2i0 

Us. 67 

Goorani . . 

116 

1 

66 

UU 

126 

143 

117.0 

118.200 

Hi. 70 

•K M 


Note , — Tho nipoo may bo takon a** Ha. IB Cl Htwling. 


The figures of yield per acre in Table 0 aro tho same as those given 
by John A. Todd in the Em'pm Coiion Orotoing limm» Vol. I., 
No, 8, p. 228, It should bo notiood that these figures do not comi- 
spond with tho figures given in tho official Agricultural BtatisiicH of 
India, As cxplainod in connootiou with T’ablo B, tho figur(‘S there 
aro “normal outturns,” which aro supposed to roprosent a nearer 
approach to a oorroot osfiimato than con bo obtainoil by Biinply 
dividing tho total weight of cotton in tho roiuriiH hy fho acrtuigo. 
Tho “ yield por aero ” obtained in this latter way is what is given 
in Table 0, Tho chief objooUon to it is that tho amount of cotton 
given in tho olEcial returns for each provinco docs not inolude domostic 
consumption j it only represents the sum of the mill consumption 
and the export for tho particular province, and thoroforo it is not 
strictly tho total yield. This “ yield por aero ” has boon given in 
Table 0, for we are not in possession of tho “ normal outturns ” por 
acre for all of the oomras areas, This table is intended more ospooially 
to convey comparative rather than absolute values. It will bo 
noticed that the yield per acre of tho suporior cottons is on tho wholo 
higher than that of tho coarse, and that tho higher prices of tho last 
few years have, especially stimulated them to inoroaso thoir yield. 
What does this imply? It implies that suporior cottons require 
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superior ouUivaiioii, and that the stimulus o£ lliis extra effort, where 
given, offocls real Agricultural improvement and brings its reward. 

'L’ho yield of ootion per aero in India generally, and in the oomras 
tract especially, is miserably low, and quite capable of being doubled 
or even trebled. 



The oomparativo purpose oi the two lost columns of Table 0 
should especially bo emphasized. They ore based on the unit of 
Khandesh Oomras at its. ^00 per bale, a price at which it has often 
stood. These comparative figures are compiled from graphs and 
data of prices kept by the writer. Meticulous accuracy is not claimed 
for them; they arc, however, probably not a long way out, and may 
servo as a useful means of comparison. The last column, ** com- 
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parativo valuo o( Hni por aero,” roprosoutti a prieo ihal Iho cultivator 
haB ofion talton in rocoiit yoars. Tho value of tho seed ia not very 
high, say some 20 lbs. for a rupoo, and for a rough ostinioto tako 
iho Bood at tvrioo tho woighti of iho cotton por acre, and, by addition o£ 
tins amounti, an approximation to tho money roalizod from tho produce 
of oil aero in obtainod. Only in tho ease of tho Gaorani cotton will 
as much ns its. 10 (in tins oaso it will bo some twolvo) havo to bo 
addod to tho last oolunm to give tho valuo of an aero’s produce. *rho 
tendency sooins to bo for tho prices of coarser oomras to lovol Ihom- 
selvoH. At tho present time, there are five hodgo contracts oHicially 
recognized on tho Bombay market for Indian cotton, of which tw'o 
aro conoemod with the four coarsor oomras first montionod in our 
table. It is now being urged that a simplification and roduetion of 
thoso contracts should bo mado so that thoro would bo only throo. 
The first is to include cottons of 3 -inch staple or over, and into which 
tho Ifyderabad Oaorani would go, Tho second is to bo for cottons 
of not loss than J-inoli staple, and it is doubtful wlinthor all tho rest 
of tho oomras could even oomo into this. Tho third contract is to 
include a misooUauoous mixturo of coarse cottons of loss than J-inoh 
staple, now collootivoly, but somewhat misleadingly, known as 
“ Bongals.” ^I'ho astonishing thing is that tlio oulUvator should be 
content with so low a monotary return from his land. In Borar it is 
quite possible by good cultivation, and with prices as given above, 
to make from cotton a profit— a profit, bo it noted, of much more per 
acre than is now the actual average monetary income. 

H’hese things being so, tho question is— Why did tho cultivator 
in Berar and elsewhere take to a coarse cotton that docs not give 
him iho valuo per aero that a finor ono could, and why did he go 
to the extra trouble of growing a larger aroa in order to got more cotton 
rather than increase the yield por aoro ? 

In the Mstory of agiiouliural dovolopmeat generally there is often 
a period, and somoUmes a long period, of time during which the 
conservative proclivities of cultivators make the exisionco possiblo 
of a sort of artificial concerted harmony or proportion between the 
cultivation factors producing a crop, and the monetary yield of a 
crop. It is a phase of inertia, like the sleep period of a hummir^-top^ 
occurring when all is going well, and should not be supposed of per- 
petual continuity nor as making for agricultural progress. It is good for 
agricultural practice at times to be jogged out of its sloep and awakened 
to realize tho factors influenoing it. Amongst European nations in 
modem times this jogging has more often than not come with periods 
of war. Utopian contentment has had to give way to changed times 



OOMRAB COTTON 21 

and new methods. During the last sixty yonrs, India has probably 
been less aHocted by war than any country in the world. 

If wo had some luathomatical moans of expressing tho environ- 
montal factors oonoomod in tho production of tho crop, such as the 
ollioionoy of tho plough oxen, tho quality of tho soil, tho amount of 
cultivation givon to tho soil, tho amount of manure given to the land, 
tho olimato, and so on, wo could ropicsont things with precision, if 
wo could estimate tho working of tho law of diminishing roturns, 
On tho ono sido wo havo yiold por aero x value por pound; 
on tho othor tho contentment of tho cultivator x some unknown 
product of tho cultivation factors. If tho value per pound on one 
side of our equation increase, as it has steadily done in recent years 
in the case of cotton, thon tho oontautment of tho cultivator, on tho 
other sido, con remain the same, whilst some or all of tho cultivation 
factors doorcase. That is the iiuo state of affairs; the cultivator has 
been kept content and satisfied by an increasing pricopor pound for his 
crop, and a diminution in his struggle for existence with tho cultivation 
factors. Tho cultivator in tho Khandosh coarse oomras tract may 
possibly be an exception to this statomont. Ooarso cotton in 
Khandosh is, perhaps, grown more from nocossity than from choice, 
as already indicated. A straggle for oxistenoo, though not liked, yot 
is a necessary element in tho improvemont of organisms and in- 
dustries. 0 ood prices are, unfortunately, raroly stimulants to agricul- 
tural improvement, especially amongst a cousorvative peasantry. 

The cultivation factors, of course, depend upon tho capital of 
the cultivator. Money is necessary to pay for most of these factors. 
Yet, in spite of much talk that ono hoars about no money for this 
method, and no money for that, capital probably plays a loss im- 
portant pari in India than in many countries. The smollnoss of so 
many of tho holdings and tho jjeouliar " joint family eystoni ” of 
living, whereby tho family may consist of fathers, sons, and tho sons’ 
uncles, and all tho fomalo members and ehildron of their fandlies, 
pooling their earnings and living jointly on tho proceeds, make the 
pobsibiliiies of a small oapilal something remarkable. 

Loans of capital are obtainable in India with extraordinary 
facility. Tho word of tho borrower and the bond of his friend, never 
mind of what his substance, are often suiheient seouziiy for the londor. 
A loan of seed for sowing on condition of a return of on amount of tho 
crop, or a monetary advanco upon a standing crop, aro easily arranged. 
Unfortunately, as is bound to bo tho caso, the intorost exacted on such 
security is extortionately higli; so high, in fact, that the value of such 
loans to any but the lenders is doubtful. 
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If tho lender of money be in any way concemod with Iho jmrehabo 
of tho cotton grown by tho boirowor, liis inliucnco will oortainly bo 
usod in dc'tormining tho kind of cotton grown. Tho kind that ho will 
want, as w’O shall show, will bo ono yielding on ginning a high pro 
portion of lint to sood. 'J'ho gin owner who buys cotton to gin tunl 
to soil aftorwards to tho merchant will want iho samo thing. TTiis 
factor of high gimiing porcontage has boon perhaps tho greatobt 
of all in establishing short staple cotton in Borar und other 
tracts. 

Tho cultivator sells sood cotton, and by weight. Tho (quantity 
ho has to offer for salo is usiially comparatively small; very, very 
rarely onongh to make actual contact bolweon him and tho user 
pobsiblo. Q’his introduces a system of middloinon, linandors, ginnors, 
brokors, call them what you will. They, influenced in their turn, but 
as slowly and as little as poseiblo, by tho exporter’s price in the caso 
of coarso cotton, deoido tho prioo to bo paid to the cultivator for the 
unginned cotton of a district, ^I’he cotton in tho coarser oomraa areas 
practically sells at any particular time at one uniform xnico throughout 
each area. Any slight difforonco in price paid by tho exporters will 
bo duo not to any diHoronco in staple longtli, but to tho degree of 
whiteness of the lint and tho oloanlinofls with whidi it has boon picked. 
It, in fact, owes its value to grade or class, and not to staple specifleu- 
iions, Btaple becomos subordinatod to grade. 

Under such a systom as this the influence of high ginning porcontngo 
is bound to bo a very serious obstacle to the improvoment of staplo. 
An unexpected fall of 8 per cent, in the ginning percentage of tho cotton 
purchased by ono ginnery in tho Central rrovinccs in iho soason 
lD28“2d was said to bo suflioiont to oouvort a profit of previous 
seasons into a loss of nearly sovon tliousand pounds sterling in that 
season. This was a loss lo the ginner, booauso ho was buying at a price 
fixed without expecting an unusual and unforesoon ginning outturn. 
He had been accustomed lo get cotton in the neighbourhood of his 
ginnery, ginning over 88 per cent, lint, and in this season it was 
only 80 per cent. As a rule, however, the figures are the other way. 
It has been stated that the price paid to the cultivator in Borar 
is independent of whother tho cotton yields on ginning 80 per oouf., 
B6 per cent., or even more, for the Goriest lint cotton may even 
approach 40 per cent. For every increase of 1 per cent, in the ratio 
of lint lo seed in the gaming, tho buyer gains by Bs, 6.12 on oaoh 
thousand pounds of kapas that he buys, when ho sells his lint at 
Bs. 600 per kandi of 800 lbs., and the seod at 20 lbs. per rupee. 
When he sells his lint at Bs. 476 per kandi, his gain is Bs. 6.7; at 
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Es. *150 if) is Es. 5.2, and at Us. <100 it is Jls. 4,8 for each incieaso 
of 1 por cent.”* 

4’hoso facfs being so, wo hoo that tho hoy to tho hind of cotton 
grown is largoly— too largely, in fact— in tho hands of tho ginnor or 
tho iiiidillenian who buys Iho sood cotton and gots it ginnod boforo 
passing the lint on to tho exporter. 

Tho groat ganibling eloniont, oHx>ocially when conibinod with 
homo hkill, which is so strong in Unman naturo — and thonatuio of the 
Indian cotton broker is no oxocx>tion — introduces an added zoal to the 
purchaso of cotton in oousoquonoo of tho variability of this ginning 
poroontago factor. 

3t is only natural that every pressure should be brought to boar 
upon iho cidtivafor by middlemen to make him grow higher ginning 
percentage cotton, rathor than longor staple. Unfortunately, in all 
tho Asiatic typos of cotton, as the ginning percentage of lint to sood 
gots higlior, tho longtli of tho staple gels lower. 

Those, then, are tho factors at work in the coarse oomras cotton 
tracts against which those conoomed with cotton improvement havo 
to contond. Tho growing of a coarse cotton, instead of a better 
that tho land will grow, is to backward cultivators a great temptation, 
booauso of the greater ease with which it will grow and tho influonoo 
of gimiing poroontago. Increase of quantity of crops with a total 
disregard for quality is accompanied, however, by many correlations 
wliioh have a disturbing offoot upon agricultural economy. That the 
improvomont of staple is a sound thing for which to strive, there seems 
no doubt from on economic point of view, its improvement will 
carry with it an improvomont in agricultural praotioo all round. 
I’roiu a broad point of view, tho inoroase of every hale of cotton 
oapal)lo of si)innmg yam of over 20*s count is an advance. Ifrom 
tho point of view of tho roquiromenta of Indian mills, it is very near 
a nooossity, for unless they can soon got more of such cotton from 
their own country, in tho near future they will have to come into tho 
market for Egyptian or Amorioan. Erom tho point of view of tho 
tiller of tho soil, it would bo much to his material bouolit, provided 
ho obt<uus tho fair value for his improved produce. Tho ouHivalors 
will, it is to be hoped, one day boo this, and a longor staple cotton, even 
with a lower ginning percentage, will bo grown. Co-operative 
organization and selling will be the keys to tho situation. 

^ Kapasossoed'Ooiion ({.e., unginnod ootton). Ono rapoo»Bixtoen annas 
An annawaone penny, and a rupee, thmicxo, is equivcdont to ons ridUi ag and 
four penoe, A kMicli«*ti«o bales of 400 lbs. oaoh. 
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A REVIEW OF THE WORK OF COTTON 
SEED SELECTION IN UGANDA ; 
YEARS 1911-1925 

nr 

11. a. HAEPJilR, 

Stmor AgiicidkaeA OJflccr* 

The lypo of cotton grown in Uganda has boon oonfinod oniiioly lo 
the Amorioan Upland loug-staplod vaiiotioB. An Kgypiwii \aiiely 
was tried in tho years 1910 and 1911, but pioved a failure. 

Of tho Upland variotios, Sunflower, Aliens, and an ttodinuitizod 
Nyasaland variety havo proved succossful dining Iho peiiod under 
review, particularly tho Hunflowor and Nyasaland. 

In 1923 a numbor of now Upland varioUosworoiiupoilod and (rird 
on tho esponmontal stations in ihat year and in 102*1, but none 
oamo up to tho standaid of qualily as laid down in tho solccUon 
work, and only ono produced an oulslanding eharactor— via*, ro- 
sistanoe to bud and boll shodding, wliich is of groat iniportanee in 
this country, where tho cotton crop is subjeotod to bcvero eUmatio 
changes, causing profuso bud shedding and conHoqueut ruducUon 
in yield* 

This variety (Balisbury) will bo subjooiod to fiulher tiiiil, and, 
although the staple is much bolow tho slandaid in qiuilily, an on- 
doavour will bo niado to giaft tho above doHiniblo oharaclcr on to 
our improved typos by artilicial crossing. 

Tho writer arrived in Uganda in October, 1911, and was iuHlruotod 
to proceod iuunodiatoly to tho Baslorn Province to inaugiimio and 
carry out tho work of cotton seod solooUon* Bororo County of tho 
Teso District in the Eastern Provinoe, whore some ojcperimontal work 
with different variotios of cotton had boon carried out by Mr. E. 
T. Bruce, Agricultural Officer, in the two preceding years, was chosen 
as the most suitable field for the work. To this country tho writer 
proceeded direct, equipped with a graduated comb lor combing out 
and measurement of staples, a medical balance lor Hnt percent!^ 
tests, and a tin bois lor bolding samples ol cotton* 

On arrival at Sorere, tho first work undertaken was tho solootion 
of a suitable site lor the experimental station. For this purposo a 
tour of the county was made and two alternative sites wore soleoted-^ 
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ono at Serere and ono at Kadnnguru. With the advice o£ the late 
Director of Agrioulturo and the Distriot (/omiiiisflioiior the latter silo 
was chosen as the most suitable, because Kadunguru, situated about 
eight miles from tho Dugoudo ])ort ou Lake Kioga, was loss liable to 
severe hailstornis than Heroro, and also bocauso the mtivos iuhabitiug 
that area wore tho inost baolcward in tho district, which is distant about 
lifty*f{)ar miles from tho adminiHirativo headquarters at Kunii, 
and it was hoped that tho opening of an agricultural station thoro 
with a white officer in rosidonoo would tend towards tho advanocanont 
of tho natives in cultural mothods, and inoroase ihoir ability to pay 
taxes. 

Brom a health point of view, tho site chosen proved to bo un- 
satisfactory. Situated on the centre of a narrow poninsula formed 
by Lako Kioga, and surrounded by marshes, for the greater part of 
tho year tho place was infested by mosquitoes, upon which clearing 
and cultivation appeared to have little or no effect. 

At that time U'eso Distriot was administered by one Europoan 
officer, the District Commissioner, and a large number of Baganda 
agonts or advisors to tho native chiefs. The district had been opened 
to administration only some throe years previously, and tho chiefs 
wore in a very raw state, tho elements of slavery and barbarism being 
still near. As an example, when the work of clearing was started, 
tho chiefs of tho locality came in a body and protosted against the 
payment of wages to tho labourers, and it took some oonsidorable 
time to convince thojn that tho white man could not employ unpaid 
labour, and that paid labour was the host labour in tho long run. 
Tho labourers themselves actually preferred to work unpeud, but, 
as this carried witli it tho right to como to work, and leave off, when 
they likod, tho disadvantages wore obvious, and it took many months 
of leottiring and exhortation to convinoo them that a day’s work 
began at 7 a.m., not 10 a.m., and ended at C p.m., not 3 p.m. 

fn 1911 tho cotton crop in Berore County was of tho Bunflowor 
variety, tho sood having boon obtained from East Africa, where it 
had boon grown tho previous year. In addition tho Baganda agents 
at every gombolola in tho comity had been given seed of tho same 
variety, wJiioh had been grown in experimental plots the previous 
year, from seed obtained direct from America, and sent out by the 
B.C.Q.A. The latter was remarkably successful for a sooond trial 
of a new importation. 

Cotton picking had already started when tho work of soleotion 
began. An examination of Ihe ootton in the hold showed muoh 
irregularity in staple amongst tho goneridl Bunilower crop, loss so 
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amongst llio special Bunflo’wor, although staples varying frein 1 to 
\\ inches were to bo found in the latter, and the need for Boleelion 
work to produce a more regular staple, at any rate, was iiianift'hi. 

The next question to bo decided was the lino which tho woik of 
selection should take. ‘Without any previous expoiiimcn of tho work, 
it was impossiblo to lay down hard and fast rules, but with tlio help 
and advice of Mr. P. 11. Lamb, tho Chief Agiioultural Oiliotff, it was 
decided to give particular attention to length, strongth, and regulaiity 
of staple, and it was agreed to award tho following marks on a score 
card: 


Length of SUtjile: 

Markin 

Total. 

Leas than inehoa 

.. 0 

■ ■WMH 

Between XJ and li inehoa . . 

.. 20 


mchcB and above 

. . 40 

40 

Pe)cenlagf of Lint: 

Lohs than 27 per cent 

0 

— 

BolTtren 27 and UO poi cent. 

.. W 

- 

Above 30 per cent. 

.. 20 

20 

Strength : 

Poor Btrength 

.. 0 


Modiam strength 

.. 10 


Good strength .. 

.. 20 

20 

JRegutwi^: 

Poor rogolarity 

0 


Medium regularity 

.. 10 


Good reguuirity 

.. 20 

Total 

20 

.. 100 


Habit, ])ro(luctiviiy, etc*, of the plant were not taken into 
eonsidoration, bocausu tho work did not begin until late in tito 
season, and most of the plants had boon alr<u).dy pickod ol their first 
bolls. 

It is seen that oonsidorablo stross is placed on length of staple, 
and an endeavour was mado to establish a cotton with a very long and 
fine staple* This was afterwards found to bo an error, and it led 
to a protest from tho Liverpool brokers, who oomplainod that W'e 
w^e produoing a staple too long and weak, for which there was a 
very limited market. 

The above was rectified in later yeajs by the substitution of tho 
following score card supplied by Mr. S. Simpson, Director of Agri- 
culture, and modified to suit the conditions in this country. The 
latter beoame, and has since remednod, the basis and guide of tho 
selection work in Uganda: 
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A. — I'LAwr. 

Habit : 

Marls. 

Total. 

Er«)t V. rocumlwnt 

2 


Comiiaut V. Hbroggbng 

2 

— 

Early v. lato maiuriiif' 

1 

6 

Mmatance to pcste : 

XtlHOOi/S * * * * m * 

b 


Fungoid <IiiioaHo» 

10 

13 

Productivity : 

Undor 4.0 bolls 

0 


■Botwoon 10 and 60 bolls 

6 


Over 60 bolls 

.. 10 

10 


B.— Lxnt. 

Length of staple : 

iuohou (S puiniti for oaoli ^ iuoh) 


JOktribvUon : 

Vetyuniforfu 5 

Uniform . . . . . . . . . 3 

Fairly uniform 1 

ftcgulantg : 

Very regular 10 

li(^ular . . 5 

Fairly regular . . . . 3 


Strength ; 

Very strong 30 

Strong 10 

Fairly strong b 


Qiming perc<ntagc: 

23 to 33 per oont. (1 point for each 1 por oent.) 


20 

M»«Nt 

10 

10 


SUkinm : 

Vary silky 
Rilliy 

Fairly silky 


5 — 

a 

1 6 

Total . , 100 


it iB Boon tliut, iu the now Booro card, lengbb tmd Blrongth of 
staplo are given equal poiuiB, This score card has given the utmost 
saliisfaoiion throughout the period under review, and has been the 
agency by which an excellent selection from the Nyasaland variety 
was placed into general distribution in Sorere County in 1921, and 
throughout the districts in 1022* 

To resume, a plot of about two acres of special Sundower cotton 
was bought from the Muganda agent at Kadunguru in December, 
lOlL Tho whole of this plot was ** rogued out, staples of less than 
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1 inches being rojociod and p\illod up and burned, as 'woli as uTiy 
showing pronounced wealinoss of fibre, li was found necessary to 
go through the plot tlirco times to ensure that no plants ^\elo tuissed, 
and a largo numlier of phuds had to ho rejected, 'llio lonuiiuing 
crop was pickl'd and ghinod by hand, and sulUciimt seed was obtained 
to sow an area of forty acres in It) 12. 

Individual seli'ctions to tho numbt'r of eight y-livo were obiaiuod 
from tho gouoral cro]5 of Hunllowor during a tour of the county. 

TIio results obtained from tho foity-acro block in 1012 uroin- 
toicsting. Cultivation consisted of clearing tho laud of busli and grahs, 
plougliing with hiaivy Invictu ploughs, cross ploughing, harrowing, 
and oloaring grass roots by hand. As a result of deep cidtivat.ion 
on now land, tho crop did not givo a high yield, ^'liere was con- 
sidorablo production of wood, much bud sliedding. formation of long 
intomodes, and sparse boiling. 'I'ho crop also snffeied badly from 
iusoot attack, ohiotly aphis, common bidl worm and staiaer boctlo. 
T’he yield was only 4 It) lbs, seed cotton per aero, Tiio following is 
a report on this cotton contained in the Annual Ueport of IU12: 

“ An examination of tho above cotton disclosed a satisfactory 
iinprovoinont iti the length iiud quality of tho staple. 'I'lm lint 
retained its silkinoss atnl strength, and the avotago fongth was iu- 
oroasod from I J to H inches. Btaides of loss than I inch were larely 
to be found, which is remarkable in view of tlio fiu*t that largo 
nujubors of very short staples w’oro found in the previous crop.” 

This cotton formed the basis of a chuugo of seed throughout tho 
country in l!)in. 

The seed from tho tnghty-livo individual solootions mentioned 
above was sown in small idots covt'ring an nriMV of about five aert's* 
This crop was fairly HU<*tU)SHfuI, aithoiq'h iuswt pests were prevalent 
after Hotue luwvy ruiuhtonus in August, When the first bolls opened 
tho whole area wus “ rogiwut,” awry jdant being examined, and a 
xiicmi kept of tho number of plants rejected from each plot, in order 
to got tho porooniago of impurity in tho strain. When tlie first 
examination was conoluclt'ci, it was found that twonty-ono plots out 
of the total of oighty-flvo had come up to tho standard, as laid down 
in tho first score card-^ac., staples of loss than 1 1 inohos wero rojoctod. 
This unfortunately ontoilod the rejection of somo of tho most robust 
ooiton with staples of 1 to 1 1 inches, which would not have hax>penod 
had the sooond score card boon In uso. 

Tho twonty-ono plots referred to wore carefully rogued Gireo timos, 
and ail inferior staples wero puUod up and burned. The first pickings 
from the plants which roxuaked wore kopt separate, ginnod by 
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hand, and produced Rood Ru£Doionl to row a forty-aoro block in 1913. 
'I’ho staple averaged Ig inelics in length, and porconlage of lint 
31 per cent. (ofTioo toM.). Some individual selections wore made from 
this crop for use in the following year. 

I’ho crop in 1913 was successful, the yield per aero was 667 lbs. 
seed coLton, average length of htaplo 1| inches, strong, silky, and 
fairly regular, giiming poreoutago over whole crop as ascertained at 
the ginnery, 29*/) per cent, A sample of seed cotton forwarded to the 
Imperial Institute received the following report; “ 'L’his cotton is of 
excellent quality except for a little irregularity in strength. Length 
of staple 1*6 to 1*7 inohos. Ginning poroentago 28*4 per cent.” 

The above cotton formed the basis of a change of seed throu^out 
the country in 1916. 

The year 1916, with its floods and low temperatures, proved a 
disastrous one for the cotton crop in Teso and Lango Districts, and 
the above improved type did not get a fair chance. In subsequent 
years it gave bettor results, but there was a distinct tendency towards 
weakness in fibre, and a greater degree of immaturo and stained lint 
due to posts and diseases, and it has been our experionoo sinoe then 
that extra long staples are moro susceptible to insect attack than the 
shorter staples. 

In the Busoga District of tho Eastern Province and in theBugauda 
I>rovmco this typo has given bettor results, and is still being grown 
successfully. 

Another American Upland long-stapled variety named Allens 
was experimented with in the years 1910, 1911, and 1912, the seed 
being imported direot from America. This variety gave excellent 
results in the first throe years. In 1918 tho seed was distributed 
throughout the Teso, Lango, and Bukedi Districts, hut the resultant 
crop showed marked deterioration in quality, the lint being brittle and 
weak. This weakness was hold to be duo to a long dry spoil of weather 
during tho period of lint development in tho boll, which occurred in 
August and tioptombor of that year, tho hulk of the crop having been 
early sown, and which probably aileotod tho oil content in the Jfibre, 
and tho thickening of the cell walls, making it brittla 

Tho improved Hunflower variety grown that year in a restricted 
area in Serore County did not appear to ho affected by the oUmatio 
conditions referred to, and so it was decided to withdraw the Allens 
and continue with the Sunflower, 

The Allens variety has boon in oontinuous experiment on the 
stations sinoe 1918, but has not developed again tho weakness referred 
to. None of the sdeotionSf however, have given entire satisfaction, 
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and it haii not been possiblo, so far, to put into general distribution 
an improved typo of tbia cotton. 

In 1015 a small quantity of sood was rocoivod from Nyiisaland, 
and was sown in a quartor-acro plot lato in tho soaaow. 'I’ho crop 
provod a niost Hnocossful ono for a now importation, tho plants bdng 
of a robust typo, with strong fruiting bronclios, carrying nuniermis 
bolls of a largo siso. Tho yiold per aero was GOl lbs. sood ootion, 
and poreontago of lint 30*84 por cent. An oxamiiiation of tho lint, 
howovor, disclosed groat irregularity in the length and quality of tho 
staple. A few staidos of and inches wore found, but the 
majority wore about. 1 inch and under, tho lint being strong but very 
coarse. A number of individual selections wore made, and wore 
sown in progeny rows tlio following year. Out of thirty-two selections 
only throo were rotaiuod for further exporiment—viz., N.80, N.81, 
and N,82, with staples of 1 to 1 \ inohos, and chief charactoristios: 
heavy yield, oven distriljution of lint on sood, largo-sized seed, high 
lint index, and good strongtli of fibre. 

Ihirther trial in subsequent years proved N.82 and N.3() to bo 
tho most successful. 'I’hoso soloctions will ho referred to later. 

During tho summer of 1914, a visit was paid to tho office of tlio 
B.C.G.A. in Manohosior, 'j’ho latter very kindly arranged conducted 
visits to one or two of tho spinning mills which used Uganda cotton, 
and also arranged a mooting with ono of the principal firms of brokers 
deeding with our cotton in Liverpool. Tho spinners* and brokers* 
remarks on CJganda ooti>on are intoresting: 

Tho S]>innors, who wore s])mning Brazilian alongside Uganda 
cotton, had no fault to And with tho latter; it was oloanor and loss 
** wasty ” than the former, but tho staple was shorter and less regular, 
and for that reason they wore paying td. to IJd. more for Hrozilian. 
The spitmor wanted a longer and liner staple, and krgor and more 
constant supplies of the raw material. 

On the other hand, the brokers oommontod adversoly on our 
staples, averring that Ihoy were becoming too long and wook, and 
that cotton of this nature oomxnandod a very limited market in 
Lancashire. They advised tho writer to conoontrato on tho pro- 
duction of a medium 1.^ to 1| inches staple of good strength and 
regularity. As tho latter advice coincidod generally with tho con- 
clusions drawn pom our experience of the crop, it was resolved to 
adopt it in future work in Uganda. 

followed the war period of 1914-18 with its waves of trade 
depression and revival, and general oorrosivo effieci on a now industry 
in an outlying part of the Empire, such as the cotton crop in Uganda. 
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That tliG induHiry mirvivotl tho viei^sitndoM of ilio war and its aftor- 
math is duo in larffo nioastir<‘ io coniiiinal i>ropagaiida nnd domon- 
sGration work by iho a^rit'uHnr.il and ttdmiuistrativc staiYs of Iho 
Cruiocloraio, nnft'ttonvl comp(‘iition in ilio pnrchaso of tho crop, 
and tho osfahHshiuont (»f marko(s and Kiunorics tlmaif^hout tho 
country io dual wiih tlm on)]!. 

'I'ho yours in (pu'siion worn not wilhont a honofioont ofi!'»‘(*t upon 
tho industry: ilio native grower loanunl that iho ootion crop, like 
most other cr<jps, is subject to violent iluotuaiiouH in price, and that 
ho must 1)0 prepared to moot sucli llueiu.it ions with a philasophioal 
mind. It allowed iho selootor time to take stock of tho quality of 
tho crop throughout tho country, to remedy defects and to rolain that 
control over the sood Huj)j)lios which is of such Mupromo itnportaneo 
in a now industiy, and which would have hoon romlerod moro diffi- 
cult had thorn been a continuous boom in cotton. 

To return to tho main subject of this review, after four years* 
work at Kadunguru, of which the last was tho most auccossful, 
it was decidod that tho latter station was untonahie from a healtli 
point of view, and («vrly in 1910 tho headquarters wore removed to 
tho now adniinistrativo staiion of *i’0Mo District at Horoti, and a site 
for the experimental station was selected thr(»o miles from Horoti, 
and dosignatod tho Hiuisa Htation. 

Tho soils around Horoti are light, sandy, nnd not very fertile, 
and that of the oUoson site was no exception to the rule, Imt the best 
available* with a novor-failiug water supply, and suitable short-grass 
grazing for cattle, if. was hoped to iuorottso tho fortuity of tho soil 
by tho ploughing in of logunnnous and othor crops, njid by applioa* 
lions of noli composts of cow dung, cotton seed refuse, and othor 
debris to the soil. 'I'he latter was tried with good roHults, but has 
boon supplanted by green manuring, as the latter was foiuut to give 
equally good rosidts, and matorialh for conipoMts wore not always 
easy to got. 

This station was unfortunate in getting throo bad ooUon yoars 
to begin with, including tho famine years of 191849, Tlio first crop 
of cotton was sown in May and dune, 1917. fu theso months tor- 
rential rains swept over tho station, causing serious dcnudatioii of 
soil on tlio newly ploughed land, and much resowing of seed. A 
severe hailstorm in August and severe drought from November 8 
onwards completed tho discomfiture of tho crop, whioh yielded only 
148 lbs. seed cotton per acre. 

Tho year 1 918 was on exceptionally dry one, wiriii a fah of 48 
of tain against an average ol 97 inches for ^e previoas fimr y^iU* 
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111 tliiri yoar liht» ftoli'oUon N.ft2, roforrod io cibovo, caiuo inio proiiiiuont 
notioo, as it surpassed any otlior variety growu bosido it in linrttinoss 
to climatic c1uuij»oh and resist unco to posts and disonsos. 'I’liis selec- 
tion fullilb'd ill m.my rosjincts tlio qualities r(*quiied by Iho ^jiniiorH 
in Ui^andai and tho lirekors in biiiglaml. In habit it was a robust 
typo, eroct, with largo oroct baStd branehos and short syinpodia. 
Ijarge bolls and high yield por aero. Lint Iiuo, silky; medium length— 
average 1 inch, very strong and very regular. G inning peicentugo 
high — avorago ttl por oont. 

tn 1919 N.8‘JS was grown as tho main crop on tho lunvly opened 
Kuuii Station, and gave gooil rosults. 

Jn 1920 it Corinod tho main crop on tho iu‘wly opened Serore 
Htation, when a hold of forty acres gave nii avorage^ yield of HUO lbs. 
Rood cotton jier aero. Jn 1 921 it was growi by natives in tho Kadun- 
gurii s(‘greg.itod area, tho total area sown being about 2,t)tH) aerf‘S, 
and tho rosults ag<iiii cxoidloui —tho natives being pltnisiMl by tho 
higher yields, and tho local ginin'r by tiho higher ghmiug outlunu 
in 1922 tho sood was distributed to nativi's throughout tho Teso and 
Ijango Districts, and sinco then it 1ms boon grmvn thore, and also in 
other parts of tho country. It is intorosting to note that this N.B3 
typo has steadily improved in quality in general cultivation, and that 
to-day it is commanding a promium up to 550 points on American 
Middling. 

An oxoisQ tax on cotton was introduced by tho Uganda Govorn- 
nionl in the year 1019, with the original objooi of raising a fund for 
the purpose of puHhing cotton dovolopmont, I<’rom tho Itrst year’s 
flolloolion of this tax, funds wore sot aside to build and equip two 
seed solootion Biatimis-~-ono in tho Buganda Province, and one in 
the Kastom Province. 

After due oonsidorntion, a site lor tho now station in the Itastom 
Province was chosen at Bororo, in tho plaoo originally soleoteU fiy 
the writer in 1011, and tho work of oloaring began on January 1, 1920. 

In laying out both the Bimsa and Berore Stations the experience 
gained at Kadunguiu was brought into aotion-^.g., the necessity 
for wind breaks across the direction of the prevailing winds, and iho 
division of the land into blocks of suitable size for culUvatiou by 
ox-drawn implements; drainago and prevention of soil wash wero 
also carried out with good results. 

Permanent buildings wero erootod and completed at Bororo in 
1920-21, consisting of a dwelling-houso for the Agrionltural Oilloor, 
an oi^oe and laboratory, and a storehouse, workshop, and tool 
store, also a temporary wattle and daub houso for the Assistant 
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Agricultural Oliicor. 'I’ho olfico and laborat(»iy woro equipped with 
the necesaaiy furniture and iuHtniinonts for tho work of need aelootion, 
and the workahop waa fitted for carponlry and blaekainithing for 
general ropaira to irnpleinonta, etc. 

After having bot'n houawl in temporary buildinga of graaa roofa 
and mud and wattle walk for ten yoara, duiing which, in HepU*nibor, 
1919, tho houao und ofitco with luoal of tho recorda 'wero deatroyed by 
fire, tho work of aolootion waa at laat houaed and equipped in a manner 
worthy of its importance in the cotton indnatry of the country. 

Throughout tho whole period of thirloen yoora the writ(‘r has 
been roaponaihlo for the work, and during the first eight years of it 
ho carried on single-handed with tho help of a few trained natives. 
Since 1920 an Asaiatant Agricultural Ofiioor haa been in charge of the 
plantation work at Sororo, and haa rendered valuable asaiataiico in 
tho work of seed solootion. 

Jn 1020 tho Uganda Uovemment consented to a visit by the 
writer to the Sudan and hlgjj'pt, to get tin insight into tho methods 
of seed selection and rosooroh work being earned on in theso oouninos. 
Tho visit toolc place in November of that year, and resulted in Uio 
adoption of some improvomonts in tho work of selection in Uganda, 
notably in tho mothods of recording, a now record card being adopicil 
with good reaulta. 

From 1921 onwards tho proooduro adopted in tho production of 
new and improved types hoa boon as follows: 

First year: single rows 79 yards long, from individual plsuts 
sdeoted ilia previous year. 

Second year: quartor-aoro plots from ton best productions of the 
previous year. 

Third year: plots of throe acres each from tho throe host produc- 
tions of tho pr«)viou8 year, with ooinparalivo tost rows in difterent 
parts of the plantation. 

Fourth year: main crop on tho plantation, and teat areas in 
different parts of the districts, fmm the one Huicotiuu which has 
proved superior to the others. 

Fifth year: sogrugatud ure:^ of about 2,000 acres under native 
cultivation. 

Bhth year: general distribution throughout the disiriot. 

By adopting the above proeodure, wbioh may seem a slow and 
tedious one, there is little danger of any new production being placed 
into general distribution without carefd testi^ and having its wOBth 
proved through all vicissitudes of cHinaie and idQ» wbtott an 
new variety or selection shotdd be tntecduoad sate this 
nx, X 
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Cowing to tho fact that thoro aro practically no Bnroponu growom 
of cotton on a largo scab in this province, tho work of propagation 
of now strains has Leon rotidored a luattor of soin(t diliiculfy, nhicli 
can only he ovoiconio by tho Gstal)lihlim<'nt ot sood faiius in wudi 
district, whoro now strains produeod on tho llt*S{‘.iroh Ktatuni can 
ho tried and }>ropagatod. Jlowovor, tho dtwolopnH'iit of hi‘od fawns 
of requisite area is faced by tho most dilliciilt problem in this country 
to-day — vijj., labour, and thoro is little ovidonco to show that tho 
problem is likely to bo solved in the near fiitnro, as iar hh jdantulion 
work in tho Eastern Provinco is concornod. 

'I'he Beroio station, like the Kadmiguru and Biinsu Stations, has 
not escaped tho reactions following on tho opening up of now land 
to cultivation in this country, in 1920 surprising roHulls ‘woro 
obtained from tho main crop of selootioii N.82, aa skited above, 
cultivation having boon <lone with Juviot.i plougha and drag harrows. 
In the following two years disappointing results were obtained, lu 
both years a disease manifested itself on tho earlier H<»wn cotton, which 
ultimately spread to tho whole crop, causing a partial oiop failure. 
The causo of this failure was oonsidorod to bo partly duo to physio- 
logical causes, but chiolly to a disease organism, which attacked the 
main stem and sooondary growth, causing blaokeniiig of the HloniH, 
dic-baok on tho branches, and death of buds and bolls. '1 he crops 
of 1928 and 1924 were not affootod by tho ahovo condition, and 
satisfactory yields were obtained. 

Amongst tho whole ootiton crop of 1922, which extended to about 
sovoniy acres, a tln‘ee*acro plot of sdloction N,17 stood out promi- 
nently in roflistanoo to tho prevailing disouso. 'I’his solootion was 
dorivod from a plot of N.8(), reform’d to earlier in this review, grown 
on tho Birasa Btatiou in 1919. The i)rogony of tins hulividual selec- 
tion had given good results during its thrtw years’ trial It combiuod 
all bho good qualities of N.82 with a longer and finer staple, and 
appeared to be an improvement on the latter in every way. 

Another selsotion, which had done well sinoo its first selection 
as an individual plant in 1917 at Kadunguru, was N.21, and a progeny 
of N.82. This was a heavy yielding strain, but loss regular in staplo 
than N.17. It was decided to grow the two, N.t7 and N.21, together 
on the station in 1928, in order to judge and evolve tho more suitablo 
type for distribution throughout the district. Plots of ton acres of 
each were sown, and, after careful observation and examination of tho 
growth of the crops and the Hnt oharaotors, it was proved that N.17 
was the superior cotton of the two. 

The main characters of the N.17 typo aro Knt fine and very silky j 
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staple lengtli IJ to inchos, strong and very regular; ginning 
percentage, 31 per cent. In addition, by reason of its habit, pro- 
ductivity, and resistance to diseases, it is considered to be a distinct 
advance on any cotton grown bo far in Uganda. 

The above cotton has been tested in diiToront parts of tho Toso 
and Lango Districts, as woU as forming the main crops on the Serere 
and Simsa Htations during 1024, with satisfactory results. Heavy 
3 dolds wore obtained from all the areas sown, and sufficient seed has 
been collected to sow a segregated area of 3,000 acres in Serere County 
in 1925, from which seed will bo available for wide distribution in 1926, 
A 5-lb, sample of ginned cotton from N.17* grown in 1923, was 
forwarded to the Empire Cotton Growing Corporation to undergo 
a spinning test. Their report is as follows; 

“ The sample N.17 was put through spinning test E., in whidi it 
was compared with Memphis extras, Tho standard counts spun in 
this test are: 

“1. 62’s twist with 28*5 turns, from 11}- Hk. roving. 

" 2* 64’s twist with 28*C6 turns, from llj Hk, roving. 

M&m Result. Mermhia Evturaa. 

Yarn {Nominal 

Dmri^ion), 62’« Twist, 64*« Twiat, 62’« TwiM, 64*« TvAtS, 
28*5 Twiis. 28*66 Tmns, 28*6 Tu/tm. 28*66 Twum. 

1. Observed oomta . , 66*8 64*6 — — 

2. Observed twista . . 30*82 29*82 28*0 31*9 

3. Observodloa strength 

(lbs.) .. .. 26*2 81*1 — — 

d. Lea strength at no- 

miniil oomits (lbs.) 27*2 26*9 — — 

5. lialUstio strength at 

nominal oounts 37*9 35*2 40*0 36*4 

6. Shigle thread atsongUi 

(grams) 97*3 98*6 106-7 98*6 

7, VaiiabiUty per oeut, 10*3 10*4 8*7 8*4 

8, Extension per oent, 4*77 4*4 0*0 6*5 

Retmrha. 

This is a good, lustrous, and very desirable ootioxi. Tlie yam spun from it was 
strong and n^ular, and vexy clean {is,, free from nop, oto.), for oardod qualities. 

An appreciable incroaso in tho value of Uganda cotton is antici- 
pated, without undue optimism, when tho improved typo N.17 is 

establiBhed in tho cotton Helds of tho Uganda Protectorate.’' 

« 

[While, if this work were to be oommonoed at the {absent time, it would 
probably be oonduotod upon somewbat difteront lines, tlds paper gives sn his- 
iorloally valuable account of what was actually done— a work whose important 
results are to-day visible in tho success and go<^ prices of Uganda Qottons.*-*6!to.} 
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THE RELATIVE IMPORTANCE OF INSECT 
DAMAGE AS A FACTOR IN INHIBITING 
THE PRODUCTION OF COriON IN 
SOUTHERN NIGERIA 


BY 

A. W. J. POMEItOY, 

Tub dovolopmoul of ootl on-growing in Bonihoru Isigeria has beon 
tho Bubjoct of couHiderablo hivoBtigation by the Agrioulturu.1 Doport- 
moni for noaily fifteen yooiB, but owing to tbo varied and complex 
natuio of tbo problem, no succobHfnl and piuolioal Holution haa boon 
arrived at to date. Many useful data have boon compiled, however, 
espooially wilh rogiud to the eniouiologioal phaaoB which oonalituto 
tho principal thomo of diBOUBBion in this article, which refora to 
Bimthom Kigoria only. 

X suggest that there arc three ossential points which must ho 
considered with regard to the iiossibility of tho native farmer in 
Southern Nigeria growing cotton for export on on inoroasing scale, 
and these are; the cost of production, which includes tho labour 
spent and tho actual loss to the crop from various causes; tho cost of 
transport to the local buyer j and whether the native considers ho is 
receiving a suflioiontly attractive profit. 

Perhaps this general statement may savour of a platitude, sinco, 
at first sight, it might bo applied to tho production of any crop, but 
tho difforonce in this case lies in the fact that tho nativo fanner at 
present is not by any moans dependent on cotton even for his luxurii^s, 
while in many other parts of the world the ootlon-growor largely 
depends on this paitioular crop for his livelihood. 

Varieties of cotton, which may now be considered almost indigenous 
to Southern Nigeria, have been grown by tho native for many years 
and have been exported, subjeoi to certain duotuations, to anincroas* 
ing extent. This increase, however, has not been suJHciently rapid, 
nor has the total annual amount exported been such as to warrant 
much hope that the yearly export will rank other than as a very 
small item compared to that of other cotton-producing oountnes, 
unless some special and successful effort be made to increase the 
production. 
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When deciding that an effort might bo made to increase the output 
of cotton, on tho evidenoo available that it is already grown to a 
oortain extent, and that botli tho necessary areas and labour are 
available for extonsion, threo important points must be taken into 
consideration: whothor the local varieties can bo improved and the 
output inoroased, whothor a suitable and superior exotic variety can 
be successfully introduced on a considerable scale, or whether a 
combination of both methods must be adopted. 

If it is decided that actual growth conditions are equally favourable 
to both exotic and indigenous cottons, the problem remams for the 
entomologist and mycologist to ascertain which variety is tho most 
profitable, when the loss from insect and fungus damage is subtracted. 

On the other hand, if growth conditions are unequal, then it 
becomes necessary to determine if it is oven thffla more profitable to 
grow an exotic variety, owing to the higher price paid for the product, 
after deducting a certain loss horn both environmental and mochanioal 
causes. Eurther it is necessary to ascertain if there is a sufficient 
margin of difference between the two types in favour of the oxotio 
variety, to warrant the hope that the native farmer can be induced to 
undertake a new project on a suMoiontly extended scale. 

Erom my own and other workers* observations on American and 
native varieties of cotton in Southern Nigeria, there appears little 
doubt that the American varieties are more intensely affected by 
insect damage than the native, and the latter very much more 
affected by various bacterial and fungus diseases. Both laboratory 
and field experiments have proved that American cotton exerts a 
greater chemotropio action on insects generally than the indigenous 
varieties, and experiments have proved that there is a greater migra- 
tion of JOysd$rou9 to American cotton than native, when both oro 
grown side by side. 

Erom evidenoo to date, the reasons for this greater infeHtation by 
insects seems to be tho greater intensity of tho flowering periods of tho 
American cotton, and tho more succulont nature of the bolls. On 
the other hand, it must bo romombored that tho effoots of insect 
attack are often confused by natural shedding of bolls duo to physio- 
logical causes, and the vital point at issue is the value of the ultimate 
yield of clean and sound lint which is produced. There seems little 
doubt that the percentage of stainod and aborted lint is generally 
higher in the native cotton than in the American variety Allen, and 
this seems readily explained by the fact that with tho longer develop- 
mental period the ohanees are greatly inereasod of baoterial or 
fungoid infection following after, or being introduoed by, inseoi attack. 
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Q’ho ultimate effect of the attack by various lopidoptoroufl larven, 
known as boll-wormB, is generally greater on the native than on the 
Allen, and again the longer developmental period of the former 
inoroaseH attack by insoots alteeting opened bolls, since' access is 
gained during the intervals of picking. 

The longer tbo dovolopiuontal periotl of the cotton crop, the 
great (U' the chanco of succooding genorations of insects and fungoid 
disoasoH uttueking it; consequmitly, it must bo clearly proved that a 
cotton which has a slow growth and continued boll doveh)pmont 
as one of its chief charaotoriblics baa a correspondingly profitable 
immunity from such loss, or an adequately oomponsatiiig lint value. 

Has tlio native variety commonly grown in Bouthom Nigeria those 
redeeming features ? I consider it has not. Firstly, a much less 
price is paid for the native thtin the Amoiican variety; secondly, the 
cleanliness and quality of the lint is greatly inferior; thirdly, the long 
devolopmoiital period prevents the onforcoraont of a satisfactory 
close Boason which can bo o])taine{l by a quick-dovolopiiig variety. 
A strain may bo dovoloped, by careful solootion, which will bo an 
improvement on tbo prosont, but unless an area is oxcoptionally well 
controlled and local Btraiiis olirainalod, tbo improved variety will 
inevitably revert to the type already established and evolved through 
centuries of cultivation. 

The native has boon aootistomod from time to time to grow the 
native variety os a poronnial crop, a procedure which iuliibitH any 
control of insect pests,* and, in addition, the ground is occupied by 
a crop which is giving a meagre return for its existonc(*. It is true 
that from the natives’ point, of views, small profit is being made with 
no offori but that of piokuig, bui. from a broad (wmomic lumit of view 
iho Idas by iucroased pest infestation, doterioraiiea in liul, quality 
and expenditure of agricultural laud, far oulwidghs any maiurial 
advantago goinod by such a policy. 

A district in which AUon is introducod can bo moro readily oon> 
trolled, since the dissimilarity between the native and American 
foliage facilitates inspeoUoni the growth rate is such that a close 
season can be enforced ; and tho period over which transport is carried 
on can be accelerated, owing to tho fewer pickings required. 

Can a quiek-growing American or exotio variety be grown profit- 
ably by the native ? 1 suggest that the issue soems to have boon 
confused in the past by two important factors*, firstly, the methods 
employed to introduce a new crop to an ultra-conservative farmer 
population; secondly, that there appear to be certain years in which 
cotton in Southern Nigeria in varying areas seems to fail as a profitable 
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crop. Tho cause of this plionomonon is yot being invesUgaied, but I 
suggest that from ovidonco to date it would soom that a more rapidly 
growing and higher priced exotic cotton would pay in tho long run 
a greater average profit than tho present local variety; but whether 
such a project can bo introduced, owing to the risk of a failure from 
tho introduction taking phico in on adverse year, remains to bo seen, 
since it would he found almost impossible to convince tho native that 
a longer viewpoint was tho most profitable. 

Binco intensive experimental work has boon carried on, an adequate 
number of comparable records are not availablo to show whether 
tho native cotton can survive the adverse conditions sufficiently to 
balance the greater profit on the Allen in favourable years; and unless 
it can bo shown during the next adverse year that the native can give a 
profitable yield, all other considerations point to Allen, or a similar 
quick-growing exotic, as the most desirable variety. 

if oloso-Boason measures aro to bo enforced, they must bo done 
thoroughly. On an area around Moor Plantation these have been 
carried out with increasing efficiency for two seasons, and the result 
has been a fair yield. Certain pests have been undoubtedly reduced, 
as proved by simultaneous exporimonts in other areas. It is not yet 
considered that enough proof has been obtained to warrant a statement 
that these measures have boon responsible for the crop successfully 
developing, and until this area can show an increase over the sur- 
rounding area in an adverse year, or a steady increase over a period of 
years, tho critics of such moasuros will not bo convinced. 

I suggest, however, that such basic measures as have been tried 
and found offootivo iu other cotton-growing countries will probably 
bo found applicable, and that the valuable oxporionoo gained to date of 
insect control on cotton should be tried on a sufficient area, and over a 
period, which will give a proper lest of their value whon applied to 
Bouthorn Nigeria, 
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COTTON AND GUILE 

BY 

,r. 0 MAY 

Till) Native ComiuiBSiouor, a title Hhortcnoil in Afiica, that land of 
initials, into N.(1., quoucliGd the end of liif» cig«irotio by thrusting it 
into t ho dregs of his coffoo cup, 1 brow tho stump over the low verandah 
wall, and rose from tho broakfast table. Ulancing moohanioally at 
his wrist-watch he saw that it was a few minutes to eight, and passing 
round the corner of the house he took down his hohnel from tho 
buffalo head on which ii always hang. 

Tho morning sun had just climbed over tho spur of th«» mountain 
at the back of the station, and tho garden — strotching for a shoit 
distance in front of tho house, filled with a mixture of liopical and 
hlnglish tlowors—lookod fresh and inviting. Tho N.C. smiled at 
himsoH for Ids pride in his garden as ho walked rapidly along the 
path that led to his odice and court-house a few hundred yards away. 
The station had boon built in a truly beautiful spot; to tho east the 
mountain, its wooded ravines blue-grey m tho morning shadows, to 
the west a plateau covered with short green grass in which were 
dotted fine old trees, for all the world like an English park, in spite 
of tho fact that it was situated in Central Africa. 

Arrived at tho office tho native policeman on guard saluted 
smartly, and the N.O. entered tho room in which ho spont so many 
weary hours, in spite of all his efforts to got away fiom tho elation 
and travel in his district. A goodly pilo of loll ors lay on his dock, for 
this was one of the two days in the week on which the mail carriers 
arrived, having half walked, half run, from headquarters fifty 
miles away* 

Absorbed in his letters, an hour had sped quickly by when the 
N.O. was made aware of someone at his elbow by a deferential cough. 
“Well, Bon, are there many oases to-day?” “Yos, Bwana,* 
many,” replied the native interpreter with a broad smile* “ Eight, 
we will attend to them,” said the N.O., and rising, he passed through 
the native clerks’ ofiloe on to the broad, low verandah at the end 
of the building. Here, on the edge of tho verandah, a table covered 
with a Union Jack, on which rested the court books, a ohair for 
* Bwana in Central Ah ioa is eg:uivalont to SaMb in India. 
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the magistrate, and a long bench, constituted all the furniture of 
the court. On his appearance up rose two old gontlemen with woolly 
white hair and rod fezes on their heads, who had boon sitting on this 
bench. A courtly bow from each, and “ Wanyile Bwana ” conveyed 
to the N.O. their morning greeting. “ Wanyilo Kisokola, Wanyile 
Swewe,*' was his reply, for these wore tho two local hoadmon, Kiso- 
kola and Swowo, whoso invariable custom it was, save when it was 
raining hard, to como and sit as assessors to the court in order that 
their opinion might bo taken on points of native law. 

On tho ground below tho verandah had boon seated a crowd of 
from forty to fifty natives, the principals in the cases that would 
be brought before the Bwana, their relations and friends, and numbers 
of inquisitive people who had nothing to do and who had therefore 
come into the Boma (Government Station) to listen to the fun. The 
court is to the African native what the theatre, tho cinema, and tho 
countless other places of amusement are to the English public. Hero 
you can sit, be amused at the lies of the contesting parties and 
their witnesses, and when bored by them yon can chat to your 
friends. 

The arrival of the N.O. had been tho signal for a general rising. 
“ Wanyilo Bwana ” echoed from mouth to mouth, and the crowd then 
sank once more on to their haunches. Tho attendant police cleared 
a space immediately in front of tho court table, the principals in the 
first case stopped forward, and Ben, tho interpreter, took his stand on 
tho right of the magistrate. 

The first case was called and the plaintiff advanced and tendered 
a summons form. Ben handed it to the N.O., who gathered there- 
from that Mwasakulu desired to claim 4s. compensation from Sefa 
on account of cotton taken from the plaintiff’s garden. Asked 
through tho iniorprotor if he accused Bofu of stealing the cotton, ho 
answered; “ Oh no, he just took it.” Mwasakulu was then requostod 
to stato his case. 

Having cleared his throat, stopped back a pace to give himself 
further freedom for appropriate gestures, and thrown his long black 
toga-liko cloth, trimmed with a narrow while margin, more tightly 
over his left shoulder, he oommoncod. Tho N.O. listened carefully, 
glancing keenly into tho plaintiffs face from time to time, at others 
eyeing the crowd attentively as occasionally an indrawn breath 
denoted a point made or a palpable exaggeration, and this was the 
story unfolded. 

” Long ago,” said Mwasakulu, ”MaBO, Sefu’s lather, and I were 
as brothers, and soon after my dau^tei Kaboneke was hom he 
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camo to mo and snggoHtod that IiiB Hon Rofn hboultl many h«r. Aflor 
cliHcnflsioii as to tlio price to bo ptiid for my daughter wo ngrood, and 
Mafio promised to pay ono bull, two cows, and Ihroo lu'ifc'rs for 
Knbonoko, In addition Bofu was io do I he custoiimry work in iny 
garden when ho waM more fully grown. The yc'nrs Wi'ut by and 
Kabonoko grow iioar to marn«igonl)le ago, l>y now Maao Iiad paid 
me one bull, a ^ery sinall ono; one cow, a viay old and thin one, 
and ineupablo, JJwaiia, of bearing lurther calvea; and four young 
heifers. Then camo the time wlieii you said, Rwana, tlial if wo 
planted cotton you would buy it from uh bo that wo could have 
money, and that tho young men could also muko monty hy ctu lying 
tho cotton io tho ginnery. Bo 1 pout niy wivcH lo the iloiua for «ct‘d, 
and you gave it them. 'I’lion I cnllod B<‘fii and tohl him to c<»mo 
and hoc in my garden and make tho ground realty for the cotton. 

ho did, though unwillingly, and wo Howed the cotton as you 
instructed us and it grew up. 'iTi(‘ dry HcnHon camo and tlu» cotton 
ripened, and 1 wouhl look on uiy gtu'don and think that I should 
got money hy Holling this cotton to tho Roma. Then one morning 
1 wont to tho garden with my wives and my tw’o children to pick 
tho cotton, for all was now ri))o. But, lioliold ! when 1 got io the 
garden all tho cotton was gone. There was nothing there wdiatevcr, 
it was empty as a mission grave V* 

At this point lio paused with a dramatic gesture. Catching a 
movomont to his hdt the N.C. saw Kisokola nudge Hwmve and whisper 
to him, and at tho end of a few whispered words they both elmcklotl 
with amusomont at some hidden jest, 

“ Then I said to my wives: ‘ Who can liavo taken out ooUonV 
Yesterday it was all horoC My wife Kakombo said: * It is Bofu; 
ho helped to hoc tho garden and to plant the seed, and now ho has 
taken the cotton.' 'rhon C wont to HeCu's village au<l asked where 
he was, and they told me that ho had gone to the market with the 
ootton, and that Mwatolo and Kilo had helped him to carry it. Ho 
X came to tho market and found Sofa and askod him why ho had 
done this. He said: ‘ It was I who hoed the garden and planted the 
cotton, and I have taken what I planted.’ Now by our custom tho 
son-in-law must work for his father-in-law, and tho crop that is 
reaped belongs to the father-in-law. Therefore I claim the moiMy 
that was paid for tho cotton.” 

This appeared to have exhausted Mwasakulu’s oloquonco; Hefu 
was accordingly requested to slate his side of tho case. Haid Bofu: 
” Mwasakulu’s dau^ter was promised to mo, and my father paid all 
the bride prioo. Mwasakulu has roooived ono bull, two cows, and 
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throo hoiforn, and I’onolo, “ ilio cow that ]\Iwasakiilu slates was too 
old to boar furthor, baa ainco had two calves. 

“ X then wont to Mwasakulu and asked him for ono of these calves 
ill order to pay for another wife. Mwasakulu beat mo and drove 
mo away, when iho cotton was ripo I wont and picked it and 

sold it for 4s. Boo, horo is tho ticket that I received in the market,” 

'rho N.O. considered for a moment, ” ITas Mwasakulu’s daughter 
conunonood to live in your hut 9” ho asked of Sofu, “ No,” was the 
reply, “ her father will not lot her.” Is she now of mairiagoable 

age ?” enquired tho N.O. of Mwasakulu. ” Yes, hut ” 'J’he 

N.O. hold up his hand to signify ono thing at a time. Who is 
Mwasakulu’s village headman?” queried the magistrate. An old 
man in tho crowd stood up, and in answer to a question stated that 
two calves had boon bom since Mwasakulu received Sefu’s cattle. 
Ono had, however, died. The N.O. smiled; tho ineradicable habit of 
ovory payor of cattle of counting all calves both living and dead, 
and tho oasy forgetfulness of tho payee of tho birth of all calves, had 
always to bo borne in mind when hearing oases oonoomed with 
oattle. 

llaving ascortained that Mwasakulu had in all ten head of cattle, 
a statement to which Mwasakulu agreed with a self-satisfied smile, 
the N.O. annoTtnood Ins decision. 

” By native law tho calf that remains to Ponole should bo given 
to Sefu— for you. Mwasakulu, havo roceivod tho full i»rico and have 
a number of oatilo — and by your custom liaboneke should now go 
to Sefu’s hut. Bofu has done wrong in taking your ootton, but he 
has saved you and your family tho trouble of picking it and taking 
it to tho market. Ho will pay you 6s. — ^tho 4s. ho got for tho ootton, 
and 2s. in addition.” 

Evoryono soomod ploasod, tho 6s. was handod to Mwasakulu, 
and Sofu walked away through tho crowd bookoning with his ohin 
to a young girl who was sitting on tho outskirts. This young lady* 
wlio carried a mat in hor hand, and was no doubt Kabonoko, followed 
him with a smilo, while Mwasakulu, after a half-hoariod attempt 
to mako tho Bwana beliovo that ho ought not to havo to hand over 
the calf to Bofu, rotired to a space noxt to his village headman. 

Tho next easo was oallod, and tho morning wore quickly away 
as tho magistrato disporsod patriardiol justico, occasionally asking 
Kisokola and Swowo what thoy thought to be a fair decision in a 
complicated oaso. 

Xt is the custom of some of tho oaiilo>o‘vming tribes to name tkek oattile 
and to talk of tbem much as U they wore humatt beb^. 
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“And now, Bwowo, ivliat was the joke during the liret caboV’* 
smiKngly asked the N.C. “ It’s no uho yotir protondiiig that you 
did not poke Kinokola in the ribs and chuckle together over some 
small point. 1 have known you too lung, and have heard too itmny 
of your stories not to know that you have a talo worth hearing of 
which the case reminded you,” I'o his Hurpiisu both headmen 
soomod rather ombarrasHod, and looked at each other ns if trying 
to invent some story on the spur of Iho nioinont that would serve 
the purposo of staving off the N.O.’s curiosity. By this tiino the 
crowd had melted away, and the headmen’s own followings of coun- 
cillors and attendants had moved into the shade of a large lig-treo 
near the police lines, and were gossiping together. 

” Bwana,” said Bwowo suddenly, after a pause, as if ho had nuuh» 
up Ids mind at last after some diiricuHy, *' I will toll you, partly 
because you will bo certain to find out sooner or later, because” (with 
a sly glance) ” you are always asking questions, and partly hecauso it 
is good that you should know our customs. But T can only toll 
you on two conditions. The story conoorns the Mission, an<l you 
must promise not to toll the h'athors. ‘I’ho story also cmicoms a 
custom of ours, which I oonsidor a good custom, and you must 
promise not to sot your faoo against this custom.” ” You ask too 
much,” rotumod the N.C. “ Have I over sot my face against any 
of your customs that arc good ? 1 cannot promise, for 1 am put 
here by the Government to look after you, and to soo that good 
and not evil is done in the distrioi Again, X think Inghly of the 
T'athers, who help you in sickness and look after your childron.” 
** Then I cannot toll you, Bwanfi,” declared Bwewo. But Kisokola 
intorvoned, saying, ” The Bwana shall ju<lge if the custom is good 
or bad, and if hurt is done to tho Mission by its observance.” ** Who 
shall toll the Bwana ?” said Bwowo, inhaling a deep breath from the 
cigarette which the N.O. had given liim at the hogirming of the 
oonvorsation. ”You,” replied Kisokolaj “you spoak the bettor 
of us.” 

Swewe therefore began t “Bwana, as thou knowest, all tribes 
believe that ill-fortune is caused by the deeds of men, oither tho dead 
or the living. If wrong is dono in tho village, our ancestors are 
angry, and ill-fortune falls upon us. The Wahanga to tho north of 
us believe that ill is caused by Hvmg persons, and before tho Euro- 
peans came many were killed, or submiUod to the ordeal, that ovil 
might be averted and men proved to bo mnooent or guilty. Even 
now, since the Europeans have come, a few die yearly in soorot It 
is not so with us the Walabo. Long ago it was so, but when Xsoko 
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led oar forefathers up into this country he said that misfortuiLe was 
caused not by the living, ])ut by the onvy of the dead. Therefore 
it is our custom when ill befalls ti family or a village to go to the 
* Binganga/* and to consult him regarding that which has bolaUon. 
Bupposo that ICissaki, the little daughter of Kipata, has fallen ill. 
Her mother goes to the Binganga; she tolls him of the illness, and 
desires him to consult the spirits. Ilo fetches his divining board 
and the rod that is rolled upon it. ‘ Bay then,* says he, * whom dost 
thou suspect ?’ She then mentions perhaps the child's grandfather, 
who cared not for her greatly before be died, when she was still 
little. The Binganga rolls the rod up and down over the board with 
the palm of his hand. It does not stick; the illness is not caused by 
the grandfather. “ Mention one further,” commands the Binganga, 
and perhaps the mother names her own grandmother. The rod 
sticks not; it is not she. The great-uncle, Kapakapa, is perhaps 
named next; the rod sticks beneath the Singanga’s palm; he has 
discovered the cause of the illness. 

” After paying the Binganga, the mother goes away and tells her 
husband and neighbours. That night they go to the grave of Kapa- 
kapa and dig up his body and carry it away into the bush. There 
it is burned, and a fire is lit in the grave to burn up any bones that 
may have remained. Then the child grows belter, for the onvy of 
Kapakapa has been ended. 

” Now long ago, as the Bwana knows, the Mothers came here 
and they began to teach the people, and they said that those that 
died in their faith should bo buried in a piece of ground near the 
ohuroh. They allowed the relations to bury the bodies according 
to our customs, and we, therefore, did not mind much. Then they 
planted flowers on the graves, and marked thorn oarofully with stones. 

” After many years there wore ton graves near the church, and 
the Eathors tended the flowers thoy had planted on thoso graves. 
Then one day one of thoso that wore buriod there was named by the 
Binganga, and that night the relations wont and dug up the body 
and carried it away and burned it. But next day the fathers wore 
very angry, and sent for the local headman and said that the relations 
had done very wrongly, and had offended their God, Then the 
villagers oonsuliod amongst themsolves, for they said: * Probably 
we shall want to dig up the other bodies, and what are we to do- 
more will be buried in the garden round the church, and what shall 
we do when we wish to dig them up T Then Phillipo died in Bitesra’s 

* Wiioh’dootor, though tho term may he used of those who do not deal In 
unlawful magic. 
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viilago noar ilie iniasion, and his relations took his body qtiioUy and 
buried it in a aooret place; for he had been a proaohor for tho mission, 
and the people know that tho b'athors would want to buiy liini noar 
iho church. At (his tho J<\\thei’S were very angry, and their 13\vatui 
Mknbwa* came down from noar tho Lake and called uh all together 
and HU id that tho digging up of tho doad was a bad cubtoin, and 
tiiat it niubi oo«iso. Ho wo wore afraid and eonsiilt(*d tho wise nicu 
of tho distriot, and for ihroo days they conbidorod tho matter amongst 
thomselvos. At tho ond of that time they wont to Hilara and said: 
‘ Wo havo found a path out of this forest, Tho hikase is now in 
flood and will soon bo uh high as it over is during tho rains. Lot 
four or five largo troos be foiled into tho river as soon as tho water 
covers the large rock in tho rivor near the mission. H^hose troos will 
bo caught by the fish weirs that strotoli across from this rock, and 
tho water will flow over tho bank and will flood tho land noar tho 
church. U’hon lot tho people dig up tho bodies that are there, ro- 
plaohig tho earth and llowors oarofuUy, and caiiy thorn away and 
ro-bury thorn. As for those that die henooforward, they shall bo 
romovod on tho samo night that they aio buiiod, and tho Eathors 
will know nothing !’ Then tho villagors ohoso six largo trees and 
cut thorn noarly through in order that they might bo toady, and 
tho fish weirs wore strongihonod so as to hold tho trees when thoy 
floated dovm-stroani. As soon as tho rivor was bank high, Bitara soikt 
men quietly one night to the church, and tliey dug up tho bodies 
as quickly as possible and carried them away, wMlo others filled in 
iho graves and stamped down the earth and romado iho mounds 
and roplantod tho flowors. Then, towards dawn, tho signal was 
given for tho troos to bo foiled, and they wore swept down to tho 
fish weirs, and tho water iloodod tho whole of tho land noar iho mission 
for two or throo wooks, 

** Thoroforo 1 laughed, ilwana, to Kisokola whon Hwasakifla said 
that his gardon was ‘ as empty as a mission gravo,* for although the 
ifathers look after the graves near the church most carefully and plant 
flowers like those that the Gwana has planted along the path from 
here to his house “ Yes, violets,” said the N.C.— •“ on the graves of 
those that are newly buried, those graves are empty; yet tho I^thors 
know it not, and thorofore are not angry. Tho Bwana will not toll 
them?” ” No,” said tho N,0,, with a sigh of relief that ho would 
have no oases of trial by ordoal as far as tho Walabo wore conoomed, 
” the Bwana will not tell them,” 

* Tbo mop. 
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A NEWCOMER’S IMPRESSIONS OF UGANDA 

BY 

A. B. laLLTCK. 

UOANDA, although a oomparativoly Hinall Proleotorato, varios enor- 
mously in climate, vogotation, and peoples; in consequence condi- 
tions differ gi'eatly from district to district. In setting down my 
impressions as a newcomer, I therefore confine my remarks solely 
to the Toso district to which I was first appointed. 

Topographically, this district consists of slightly undulating 
plains, intersected by swamps. Here and there arise groat granite 
rooks, some 160 to 200 feet in height. The whole is covered with 
long grass and bush. Owing largely to the density of the population 
there is, unfortunately, no big game, a great disappointment to one 
who expected to encounter a lion or an elephant at every turn. 
There is muoh stagnant water and marsh, and in consequence plenty 
of mosquitoes. The first few months were very hot indeed, it being 
the dry season; hot days and hot nights, with often hot winds. Now, 
however, tho rains have started and the days and nights are much 
cooler. Thunderstorms are very frequent and of a most torrifying 
intensity. 

One of tho most noticeable features is the number of really 
excellent roads throughout tho district; a few of the main ones are 
metalled and capable of carrying heavy lorries; the majority, 
however, are native-made and maintained, good for light lorries, 
ox-transport, and motors. 'J’rausport facilities within tho district 
are thoroforo oxoollont. Down-ooimtry communioaiiou is bad, 
though it is uunooessary, hero, to go into doiails. Tho district will, 
of course, benefit enormously when the projected through railway 
service to tho coast is oomplotod. 

Tho natives are a constant source of interest. They are still 
very primitive, especially in tho outlying parts. I’hoir language 
seems to consist of a succession of meamnglesB sounds; it is hnpossiblo 
to pick out the words. However, all the chiefs and many of the 
more educated natives speak the official language, Luganda, many 
also Swahili; it is remarkable how a comparatively uneducated native 
will be fluent in throe or more languages. One of the first duties of 
a newcomer is to acquire a sufficient knowledge of Luganda, so as 
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to nndorstand and bo undorstood by the natives. Until th6n> unless 
he is lucky onough to bo provided with an intorprotor, ho is usolesa. 

The ordinary peasant, or “niukopo,” malo and fomalo, wears 
little or notliing in tho way o£ clothos; tho man perliitpH a pair of 
shorts, an old shirt, or a blankot; tho woman usually a single pioee 
of cloth extending from hor waist to hor knees. 'I’ho chiefs, however, 
aro usually very oxponsivoly clolhod; a ptiir of trousers, navy blue 
for choice, over that a cotton or silk “kanzu” (a long garment 
extending from the nook to tho ankles), and then a well-cut coat. 
Brown shoos and a sun-holniot, usually adorned with a feather or 
cheap jewel ornament, or a soft felt hat complete their attire. 

The Saza, or county chiefs, of whom there are four in the district, 
have motor-cars; many of tho Abagombolola, or sub-chiefs, have 
xnotor-cyolos, and ordinary push bicycles aro almost too numerous to 
count, 

Tho natives dwell in family communities, a collection of small 
wattle huts, grass-tbatohod, tho thatdi reaching very low down, 
learing but a very small doorway; soatterod around are their small 
food stores, round mud and wattle structures, built oft tho ground, 
and covered with a removable lid. The whole is surrotmdod by a 
euphorbiaooous “ boma,” or fonco. 

Those days the native is, from his own point of view, a wealthy 
man. He grows his own food, several kinds of small groin, helped out 
by sweet potatoes; they all havo their plot or two of cotton, bringing 
them in from SOs. to 70s. Many have now bought ploughs, tho 
advaniagoB of which they havo boon quick to roalizo, otherwise thoir 
only implement of cultivation is a very short hoe. Thoir expenses 
aro very small; a poll-tax of 108. per annum is paid by every male 
over eighteen years of ago. 7'ho bulk of their money is probably 
spent on clothes, Thoy have to pay vory lugh prices for very inferior 
artiolos (many, regrettably, of foreign mannCaoture) at tho Indian 
** dukas or shops, which aro to bo found at almost every gombolola. 

One immediately notices how very childlike they are, easily 
pleased and easily upset; one minute chatting and laughing, the next 
all shouting out over some grievance; on safari carrying their loads 
fifteen miles or more and at the end rocriving a few cents, which thoy 
oarefuUy count, and then probably go off to tho nearest duka and 
spend them all on cigarettes. 

Uoftow.— The soil throughout the greater part of the district is 
very suitable for cotton, the acreage of which has inoroased by leaps 
and bounds during the last few years. The cotton season is now 
just over; the acreage last year was close on 90,000 aoros as against 
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68,000 tho year before. The total poll-tax population for the district 
is approximately 60,000, giving one and a half acres per poll-tax unit. 
The crop is grown in small plots a quarter to one acre in extent, in 
rows 4 foot by 2 feet — one plant per holo. Many of the chiefs, how- 
ever, ha VO much larger acreages. The seed is provided free. Tho 
bulk of the crop is sown in July, some being also sown in May, June, 
and August. Tho buying season opens December to January; in 
each county (of which there are four in tho district) there is a cotton 
market, each consisting of twenty-five to forty stores, while scattered 
aU over the district are twenty-four ginneries. Round about each 
buying post and outside each ginnery are numerous hawkers, around 
whom gather crowds of natives, eager to buy cheap blankets, clothing, 
sugar, soap, or cigarettes at greatly inflated prices. 

The native brings in his cotton in bags, baskets, or blankets in 
loads varying from 15 to 100 lbs., all carried on his or her head* 
sometimes walking long distances. At the market or ginnery his 
ootton is weighed, and he receives his shillings and cents according 
to the price exhibited on a board. In most oases there is, unfor- 
tunately, little, if any, attempt made to grade the ootton as it is 
brought in; this is especially true at the beginning of the season, 
when there is a rush. 

The yield at present is low, the average in 1924 being 807 lbs. 
seed cotton per acre. This yield is doubtless capable of a great 
improvement. New varieties, with better yielding and greater 
shedding-rosistant powers, are being tested by the Agricultural 
Department. When tho native realizes the advantages which accrue 
from better cultivation, and a satisfactory high yielding strain is 
introduced, it is not too much to expect that, while tho quality of 
the ootton will be maintained and probably improved, the yield per 
acre will be doubled. 
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«v 

.TOirN A. TODD 

To soi)plomonl tho nrticlo ou ('ouMumj)li()U f'ivou iji tho July issuu of 
tlio journal, WH now tUo informal ion proniistvl in lliul issuo with 

regard to fttock^j. 

'rho variouH h 1 alinticH rcdating to stocks nuty hi’ grouped an followH: 

1. Tho jjivorpool Cotton AwBOciation ibriiu'B ivccUy figim*.s oi tho 
" Visible >Snpi)ly,** compriHing Htockn in Liverpool, Mimcliestor, and 
Jjondoti, and also in (‘ontinouhil ])oHh, cotton afloat foCreat lintnin 
and tho Oonfinonf, and stocks in U.M.A., Bombay, and Aloximdria. 
Q’Loso lattfu’ figures are mainly for Americim, I ml Ian, and higyptinn 
reHpcctivoly. 

2. Tho Alexandria (Umoral Prodneo A«Hocialion ishiiea wcHdy 
figures of Htockrt in Alexandria, which represeut tho bulk o£ thi> tttockB 
of Egyptian in l^gypt. 

fi. 'riio East Indian Cotton Association isHuofl irHdy figures of 
stocks liold by exporters, millH, and dealers in Bombay, but tliewi are, 
of courso, only a partial statement of the slocks of ludiaii cotton. 

4, Tho Census Ihiroan of the U.H. Dopartmeiit of Commerce 1ms 
since Hepiomher, 1912, issuod monthly figures of hfocks in mills (lu- 
visible Supply) and pubUo warohousoM (Visiblo Hiqiidy) in U.H. A. 
These inoludo foreign cotton, lintors luatig given sttparaittly. At tho 
end of the seasoi) a figure Is also issued for slocks of American cotton 
and lintors held “ olsowhoro ” in U.H.A. 

B, Tho International Cotton Eodoration has since 1906 published 
half-yearly statistics of mill stocks of all kinds of cotton tlironghout 
tho world, inoluding tho Census Bureau figures for tho tl.S. A. 

6, Various private and somi-oifioial bodies in America publish 
weeltly statistics of “Into sight,*’ “Out of sight,” and Visible 
Supply, the host known of those being tho New York Cotton Exchange, 
the New Orleans Cotton Exchange (generally Imown as “ Hester’s 
figures,” from tho name of the Secretary, Colonel II. (1. IfOBfor), and 
the Finmoial Chrcmele* 

It will bo seen that even with all those statistical publications tho 
available data are by no means complete; in regard to Amoricou, for 
example, there is no information with regard to Visible Blocks outside 
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of Amorica, Groat Biitain, and the Continent throughout the season, 
and even at the half-yearly periods, wo got only the mill stocks for 
those countries. This, however, does not matter very much, because 
most of thoso countries do not consume very much American, the 
local consumption being oonlinod mostly to local-grown cotton, and 
therefore the amount) of their stocks of American cotton is not liliely 
to be very largo. 

In regard to Egypt i<in, thorn aro never any statistics of stocks in 
Egypt other than in Alexandria, but this also as a rule is not voiy 
mateiidl, as, except during the actual jacking season, the bulk of the 
stock in Egypt is always in Alexandria. There was a time, however, 
at the end of seasons 1920-21 and 1921-22, when it was slated that 
a very considerable amount of cotton, amounting in one case to 
1,000,000 kautars, had been retained up-country, and of this there was, 
of course, no statistical ostimato possible. In normal times, however, 
this factor may be ignored. 

In regard to Indian cotton the position is much less satisfactory, 
as there are no statistics in India other than those for Bombay above 
mentioned, and the lack of statistics of stocks in other parts of the 
East which use considerable quantities of Indian cotton is also a 
serious drawback. Eor that reason, it is probably hardly worth while 
to attempt a oomjdote world’s carry-over of Indian cotton. 

Of all this mass of statistical information comparatively little use 
is made by tho cotton trade as a whole. Practically tbo only statistics 
that appear regularly in the press and aro disonssed by the trade are 
the weekly Visible Supply statistics, and a detailed comparison of 
tho various figures given from wook to week by differont authoritios 
does not inspire groat oonfidonoo in their accuracy. Tho Census 
Bureau’s monthly stock figures arc practically ignored by tbo trade, 
although as a matter of fact ihoy do make it possible in conjunction 
with tho other statistics available to got a pretty good review of the 
position and trend of stocks of American throughout tho world. 

At tho end of each season most of tho authorities above quoted, 
ospooially in America, issue a review of tho position, the Census 
Bureau’s statement of Supply and Distribution, and Hester’s annual 
carry-over, being tho most generally quoted in tho trade. But as 
the latter’s figures are published within twenty-four hours of the end 
of the season — i.e,, long before the Federation stock statistics come 
out— it is not known bow he gets his figures of tho world’s mill stocks 
to include in his total. 

In tho writer’s opinion, however, it is possible to get a much more 
oomplote and reliable review of the position month by month, both 
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TABLE L— WOBLD’a KONTELY OABBY-OVER OE AMEJIWAN COTTON. 

In thousands ol runninpt Imlos. 

(Tnclnding lintors in also Bca fsland and AmoiUan Egyptian, hut not 

foroign cotton). 
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Afloat, 
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508 
384 
423 
219 
027 

1015, Jan. 1,070 
July 1,238 

1016, Jan. 785 
July. 707 

1017, Jan. 041 
July 237 

1018, Jan. 400 
July 174 

1019, Jan. 624 
July 800 

1920, Jan. 1,368 
July 878 

1021, Jan. 840 
July 830 

1022, Joiv. 743 
July 658 

1023, Jan. 005 
July 187 
Aug. 123 
Ho;^. 

Oct. 

Nov. 

1 ) 00 . 043 

1024, Jan. 742 


1,201 

4,062 

1.018 

4,271 

1,523 

5,565 

3.200 

4,457 

2,086 

4.283 

1,532 

3.312 

2,024 

3,700 

3,307 

4,722 

2.045 

4,731 
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TABLE II.— WOELD’S OAEEY-OVEE OF EGYPTIAN COTTON. 
Kantore (OOO's)i bales convortod at 7*5 karnittrs (Euxope) and 6 kantare (U.S.A.) 


M q/*— 

Stock 

AJlc 

U.K, 

mid 

nt. 

Covt, 

UJ 

Mills. 

lA. 

Ware- 

hoiibctt. 

Aler- 

andria. 

Monthly 

Total. 

Fed- 

eratton. 

ms- 

Ymly. 

ms- 

Yemiy 

Total. 

1912, Aug. 

* * 

302 

30 

424* 


360 

1,106 

1,387 

2,403 

1013, Feb. 

• » 

662 

122 

418* 


2,176 

3,368 

2,070 

6,438 

Aug. 

ft m 

418 

31 

354 

13 

491 

1,307 

1,485 

2,792 

1014, Fob. 

ft f 

766 

98 

186 

24 

2,606 

3,678 

2,130 

6,808 

Aug. 

« • 

467 

10 

269 

26 

706 

1,628 



1015, Jan. 

« * 

021 

127 

227 

4,3 

2,328 

3,646 

..MM 

• mm*m 

July 

« • 

768 

mm 

484 

126 

1,074 

2,613 




1016, Jan. 

ft « 

1,347 

K3 

336 

01 

1,377 

3,244 



July 

* * 

361 


617 

200 

104 

1,418 


_ 

1917, Jan. 

• » 

1,270 


367 

146 

1,226 

3,006 



July 

» fe 

431 

27 

376 

213 

680 

1,636 

ft... 

.a-aaft 

1018, Jon. 

« * 

1,001 

26 

136 

87 

2,661 

3,900 



July 

• ft 

641 

186 

180 

167 

1,727 

2,700 


-a*-, 

1919, Jan. 

» f 

607 

80 

207 

86 

2,806 

3,876 


ftIMw* 

July 

« « 

626 


186 

79 

2,060 

3,020 


MaMMft 


* • 

1,201 

282 

277 

166 

1,632 

8,647 

1,862 

6,399 

July 

• * 

466 

79 

687 

614 

601 

2.247 

1,365 

3,612 

1921, Jan. 

ft ft 

446 

161 

416 

336 

1,600 

2,064 

1,036 

3,080 

July 

« • 

688 

168 

846 

296 

1,002 

3.479 

1,006 

4f484; 

1022, Jan. 

« * 

1,043 

204 

817 

322 

2,611 

4,307 

1,087 

6,484 

July 

• ft 

836 

148 

314 

267 

1,069 

3,233 

1,262 

4,486 

1023) 

♦ ft 

1,364 

272 

315 

286 

2,380 

4,606 

1,177 

6,783 

July 

* ft 

800 

129 

432 

267 

1,096 

2,813 

1,200 

4,013 

Aug. 

ft ft 

668 

112 

370 

221 

803 

2,183 

-—a 


Sopt. 

ft ft 

607 

143 

331 

186 

048 

2,214 



Oot. 

ft ft 

602 

240 

208 

171 

1,627 

2,708 


I*... 

Nov. 

ft ft 

023 

322 

244 

131 

2,190 

3,810 

a..,..... 


Poo. 

« ft 

1,166 

307 

227 

134 

2,148 

3,971 



1924, Jan. 

* ft 

1,166 

322 

824 

125 

1,841 

3,767 

1,320 

6,087 

Fob. 

ft ft 

1,060 

265 

361 

106 

1,600 

3,461 



Maoc. 

ft ft 

877 

166 

360 

80 

1,606 

2,087 



Anril 

ft ft 

772 

180 

334 

04 

1,239 

2,610 



May 

ft ft 

766 

180 

326 

03 

802 

2,260 



Juno 

* ft 

713 

172 

296 

09 

634 

1,013 



July 

* a 

817 

128 

260 

63 

384 

1,361 

1,166 

2,fi00 

Aug. 

ft ft 

460 

68 

224 

40 

286 

1,077 


a— H. 

Sopt. 

ft ft 

436 

120 

183 

36 

628 

1,401 



Oct. 

ft ft 

618 

217 

187 

32 

1,463 

2,367 



Nov. 

ft ft 

668 

136 

126 

34 

1,001 

2,863 



Poo. 

ft ft 

840 

286 

176 

37 

1,064 

3,301 



1026, Jan. 

ft • 

688 

196 

260 

64 

1,802 

3,084 

1.216 

4)299 

Fob. 

ft ft 

768 

277 

319 

JS6 

1,614 

3,024 



Mar. 

ft t 

668 

127 

368 

107 

1,368 

2,628 



April 

« ft 

653 

136 

328 

120 

1,001 

2,336 


wwmn 

ms 

ft ft 

630 

120 

821 

102 

814 

1,987 



Juno 

« ft 

633 

97 

296 

77 

647 

1,640 



July 

ft ft 

443 

76 

263 

67 

411 

1,239 

1,103 

2)342 

Aug. 

ft ft 

883 

60 

200 

80 

296 

986 



Sent, 

ft ft 

346 



42 

660 

1,326 


.M 

Oot. 

1 t 

473 

187 


80 

1,676 

2,396 




* Total gtrenu 
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■with regard to Ainorioaii and Egyptian. By cominliug tlio h.C.A. 
fignrea for tlio last week of each month for Uio Unilod Kingdom and 
Coniinout, and adding to tlmso iho Oensu« Bureau’s niouihly figuroH 
of Vihiblo and 1 in isibloH locks (i.c., waiuhouao aud mill Mocks) in 
U.ri.A., it is pos.si])lo to got a monthly Htateineni which covers pioh- 
ahly about (>0 to 70 i>or coni, of tho total worhl stocks of Amoricau 
coiloii, and a similar siaiomout for Egyptian cun Im oljtained by 
using tho Aloxaiidria liguri'S of tho A.d.P.A. 'lUese may bo calied 
tho world’s monthly carry-ovoi s. Tlnui, hy aildmg at tho ond of t‘acli 
half-year tho P’edoration Mill Htocks foi count rit's oilier th.ui tho 
U H.A., it is posniblo to get M'ly ucuily a eom)detc sl.itoinent oi Iho 
hguros at these dates, though it is only at tho eml of tho season, when 
tho (Jonsus Buroau’s figure for " olsowhere ” in ll.S.A, hpconu*.*^ in ail- 
ablo, that tho Amoricau ligun^ is most nearly complot t‘. 1 a the proood- 
ing pages wo give those two tahlos. In tho case of tho Aini^rican 
carry-ovor wo have added for comparison llesior's figures ami thoso 
of the Conaus Bureau at tho ond of tho sonson so fur ns thesu aro 
available. Wo also givo iho h O.A. figures of tho Visible Hup}>ly, and 
it will bo noted that thoso on tho w'holo tally fairly widl with our 
monthly totals, doducting thorofrom tho Aniorioan Mill blocks. 

Tho main point of intorosfc to ho derived from thesi* carry-over 
tables, ospooially tho Amoricau, is that thoro is a more or le,sH normal 
curve followed by tho monthly hguros. 'J’his is brought out in tho 
annestod diagram of tho Amoricau carry-ovor, which gives tho averngo 
of two pro-war years (1912-18 and 1018-14), and tho monthly hisliiry 
of ovory season shioo 1020-21, along with tho Visiblo Htipply ft>r 
1024-26. 1920-21 bogmi with a fairly high oarry-ovtu’ (a legacy 
from 1018-10), but this was (luickly riHluceil by Iho 1021-22 season, 
during tho latter half of which consumptiou nunle a most, unexpended 
recovery j and for the next two yours tho ciniy-over was reduwd 
each aoauon, until at the end of 1028-2-1 (hu total was reduced to tho 
smallest figure in our records. It was at first thought that the com- 
paratively ample crop of 1924 would add very largely to tho oariy- 
0 vor, hut, owing again to tho romarkahlo roeo vciy of consumption, this 
hopo was not fulfilled, and tho curry-over at tho ond of tho BoaHoa was 
little more than half a million halos above that of its prodocossor. 
The current season therefore began with nothing more than a normal 
carry-over. Tt has, of course, shown a rapid riso so far, owing to tho 
eorlhuess of the orop, but it wfil ])o interosting to watch it Llurough tho 
critical point of iho season. This, as will ho soon from tho diagriun, 
is either at tho end of Novembor or Booombor, Normally, tho carry- 
over continuee to rise till tho ond of Becembor, and then fidls more 
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or ban rax)idly. lu 1921 tlio figure at tho end of December was 
actually lower than tho x)revious month, which proved the forerunner 
of tho biggest drop on record in the carry-over in the course of a single 
season. 

Bpaoo prevents tho production in this issue of a corresponding 
diagram of tho Egyptian monthly carry-over, but it may bo possible 
to do HO in a futuro issuo. As will bo soon from Table il., howovor, 
tho normal course of tho carry-over throughout tho season is much 
loss dofinitoly marked, tho peak point varying holwoon Dooombor 
and Eohruary, and in one caso (1920-21) there was actually a fresh 
rise which carried tho figure to a new peak at tho ond of duly. At the 
ond of season 1928-24 tho monthly carry-over touched the lowest 
point in our records up till then, but this was beaten again at the ond 
of lost season, with tho result that tho current season started with 
the lowest figure on record, but is going up rapidly liko its predecessor. 
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NOTES ON CURRENT LITERATURE 

COTTON IN INDIA. 

1. Oambouxa Coa?xoK. {Digest, of opcraiions (f the Dept. Agrk. Madras m June^ 
1925.) On p. 10 woroad; “ Tho variety of oottonoommoidy gixtvntim Vka^patam 
diatriot is Tollapathi {Q. hethaccum) . . . usually sown in the ooxly soason in dry 
land mixed with either rod gram or gingelly. Tho crop is only grown on small 
areas, and it is not of much oommoroial importance. Cambodia cotton has been 
tnod on the station lor a number of years, and it has been sown both in the early 
season and just before tho boguming of ihe north-oast monsoon period. In some 
oases up to 1,200 lbs. kapas per acre has been harvested, but in most years the 
yields have been poor. The variety has proved to be very adversely affected by 
abnormal seasonal variations, and an oxooss of soil water produces a ohook in 
growth, from which it does not readily recover,” 

2* The first Qovommont cotton forecast for India, dated Calcutta, August 20, 
1026, gives an increase of 27 per cent, in the acreage (Intermt, Oott. iv,, 
October, 1026, p. 00.) 

And cf. abstr, 133, 142, 160. 

OOTTON IN TRE EMPIBE {EXOLODINQ INDIA). 

3. Tho following Reports have recently been received: 

Nigeria. “ Annual Report of the Departmeut of Agriculture,” 1924. 
Soulhmi Bhodeaia. ” Meteorological Import for year ended ^ptember 30,” 
1024. 

Uganda. ” Annual Report of the Roparianent of Agrioulture,” 1024, 

Trinidad and Tobago. Report for 1921. 

4. Rjkoduoxion nr xna Bbixish Buphud. {hd. Cotton BvU.t 1026, 3» 
606*609. Abstr. iu 3mm. Otar. LU,, vol. v., 17, E. 86, October, 1026.) 

6, Aumbioas Ootto'S Txpbs nr xhb Bbxxibh Masmai. By B. H. Lamb, Rep. 
Rir. Agr. Nigeria. {MamNk. Qmrd. Oomn., August 20. 1626, p. 42.) The history 
of the gradui^ diminution of American supplies from various oausos is first dealt 
witii, and then Ihe pioneering work of tlm Biillsh Cotton Growing Assooiation, 
which is now begini^g to i^ow such important results— rosulis which aro in- 
dicated by approximate figures of Empire production from 1918 onwards. The 
fact that the Empire cotton is of hotter grade and usually of longer staple is 
especially omphasissod. JProbable future progress is then considered under four 
heads. In tropical Africa it is pointed out that the cotton is produced by band 
labour, and that tho climate of Uganda, with ita woU'distcibutod rainfall, has 
enabled that ooimtcy, by providing it with ample food, to go ahead of the rest. 
Tho greatest need at present is improved transport faoibtios, and tho Corporation’s 
trials of halC*traok lorries aro spodelly mentioned. The question of the improve* 
ment of cotton (e speoially in the direction of greater ginning percentage, which 
is so important when the methods of transport are primitive) is then gone into. 
The eoonomio advantages of the small plot system of cultivation In tropical 
Africa are pointed out, whilst in South Africa European cultivation on large areas 
with native labour chows many advantages. The third area, Australia, Is trying 
to grow cotton with white labour only, a fact which very definitely limits the 
powble output, and calls for a product of high quality. Einally, perhaps 
the naost promkhog field of all, is oonsidered. 
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6. MUliOrW; CyrRUH. Sep, of Dqii, Agric,, 1924, p. iJ.) tTiifor* 

tiinatoly, owing to th(' rtivagott of tho Cotton l^»n WoriuH {(Idtrhia gosttijpieUa 
and biitrUi'i insnlam)i the cotton crop was a poor one. Tlun'o liaa boon a mark<‘(l 
incriWH) in tb<‘ao jm’hIh, and drastio mt«^«urcB to coml)at Ibuin I«vvi* of iioccattby 
to bo tftk<‘n, Towardrt tho cud of tlm year an ordor wuh isHuod «nd«v llio DiHcawK 
of 1‘laids IVovmtion l^aw, ISO.'t, tliTocting ibat within any area <Iectare(l to bo 
iiiri»oli't) with tho fliHeah(^ all cotton platds Klionld be pullctl «p and burnt or other* 
wtHo deidrcty<‘d iKdoro a certain dale, bo as to ])rov«nt lurthor pro<laetiou of tho 
plant>4. Although, afl wah t o h(‘ oxi)e«U‘d, tho im‘aftttre was not altogothi^r iH>p»]ar, 
still the famiei's arc now awaro that itiUess very sevoro nicaHtircH aro taken they 
will rdtiinaloly be tho loHors. 

Ai)proxiinatoly 90,400 owt. of cotton was produced in 1021, as coutporod 
with 29, 900 owt. in 1923. 

7. AS 1 A ; Or y i.on. (Jolloti CuUi mi Ion. {Tinm of Ceylon t and Convtncreet Calcutta. ) 
A total of 2,090 oorcs round irand)antota has boon oultivatotl by small growers 
this year, bnt of these 400 acres have boon datnuged by stray cattle and produced 
no crop. At ilio Govornment JSsporlmmit Station, llainbantoin, the best results 
haves iKHjn obtained from Dumiigo and Watts l/mg Staple, and if the length of 
staple is mamtaiiicd, those will bo suitable for tho European markot. 

8. ’liuQ. Advices from ’Iraq 8tal<‘ that cotton remains very free from all diseoso. 
'Hio Spotted Jtoll Worm {IHarias bmUtnu) has Imon rofiortwl from various pbuita- 
tions, but nowhere is tho attack bovoto. At the Kxperimontid I'\wm tho intensity 
of attack on tho crops is certainly less than ono*t(‘nlh of what it was at this time 
last year. In irrigated tracts, however, nineh cotton is being forced into pro- 
uiatui'o opcttdng by water-shortages and a dull, wcalc-slaplcd cotton is being 
picket. J^iekings become general in early August, ami tho British (Jotton Orowing 
AsHoclation have comnienocd buying at 000 per ton for first-class cotton. Tho 
present markot prieo of raw cotton does not justify this high price, and unless tho 
Iiivorpool markot liordons, which is not oonsid«nrod likely at pn'scait, the price wiU 
probably have to bo reduced. 

0. Ai'JLtlOAs KawyA, {Amivd Jicp. of Dept, Agr{o.i 1924, p. 23.) ('ottou Jios 
been grown fairly oxtonsivoiy in sumo districts! tljo acrettg<» planted during tho 
yowr exceeded 30,000. Tliw erop was not well favoured l)y weather. 

10-, NlOffiKTA. dotinn Pmlitelion, (Mmiehesln (iuartliun, May 23, 1930. Abstr. 
from Smmn, of Curr. LU,t vol. v., 14, 1030, K, 70.) I’rlvaUi advices estimate the 
pupohoscs by tlw li().G.A. c)f Ntwtliern Migerian cotton this ymr t(» be 24,1)00 
bales, on incrmiso o£ 33 per ocivt, on last yi^ar’s total. Part of tho utetp is also 
consumed locally, and probably 4,000 bales are exported into tho mljaecni P'ronoh 
iorrliorios each year, Jfiro is reported to have destroyed 2,000 boles at SSoria. 

11, the Amvd Report on the Agrk, Dept, of Nigeria for tho year 1024, 
recently roooivod from tho Director of Agrlt^turo, wo extract tho following 
information; 

Northmh Bclf.— Two sli^tly improved strains of Amodcan cotton have boon 
tested as to yielding powers and found satisfaetozy, and aro now being multiplied 
for distribution. IFiirther solootion work is being earxiod out, and gives promise 
of good results. 

ITor tho first time, this yoar, the prices to bo paid for the different grades of seed 
cotton wore not fixed at the beginning of tho buying soa«on. In spito of a eon- 
siderablo fall in tho prices offerod towokls the close of tlio 1024 buying season, the 
qtuantity of oottou sold for export showed that the dlsoontinuonoo of ilu) fixed 
price Imd had no serious oUeot. 
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Asaiatatico from Mmpire Cotton Oj'owing Oorpwalion. — is roporiod that tho 
Coiporatioa havo approved a soliemo whereby they will oslablish and manage 
for tho Govommonfc a number of smali seed farms. The Cor^toratiou are also 
Bonding, fur trial under trojiiual conditions in Korthorn Nigeria, spocunenB of 
two ditfoi'ont t 3 T^os of “ caterpillar track lorries ” which they have been testing 
in England. It is hoped that such “ track vohiolcB ” will prove tlxo solution of 
most of tho rood tratisport dillioultics in tropical oolonics. (A Report on these 
vehiolos is shortly to bo issued by tho Corporation. — EJd. E.C.O.li.) 

Middle Belt . — Tho crop lias been, relatively, a small ono. 

Southern Bdl . — ^Tho exporimoutal work at Moor Plantation lias boon continuod, 
and, m addition, five trial plots of 1 acre each of American cotton, and tho same 
number of plots of native cotton, were grown on tho Oyo-Ogbomosho rood. A 
similar series of plots was planted on the main rood neat Ilugnn. Tho rosults 
obtained from these plots and from tho work last year seem to establish the laot 
that whore cotton is grown unmixod wilh other crops the American variety gives 
a heavier yield of more valuable produce than tho native. 

12. Nyasalanu. {Rep, of Dept, of Agrio., 1024.) Tho amount of cotton lint 
produced by Extropean planters was 771 tons on 26,120 aoios, a yield which 
loaves room for improvement, Boll worm was loss marked than provionsly, but 
much damage was done by both rot and cotton stainors. The amount of seed 
cotton produced by natives was nearly double that grown in 1023. 

13. Easo? and OJSJsmiAii. AmOA. {Manek. Qmrd, Oomn., Wembley, 1926, 
August 13, 1926, p. 26.) In tho article upon Nyasaland, by Colonel Q. M. Sorloy, 
the adoption of the now motlxods of cultivation, designed by Mr. H, 0. Sampson, 
tho Corporation’s expect, is mentioned, with tho rosuHang improvement in yield 
and reduction of oxponso. Other rotation orops thou uiaizo and millet are to bo 
tried, and productivity is being inoroasod by Uxo introduction of maohinoxy. 
Rotation is oonsidored the best moans of combating the boll worm. 

14. “ Our Nyasaland Letter ” in Enet Africa of August 6 urges Nyasaland to 
devote more attontion to cottoix growing, and states that there is a laigo area of 
suitable land in tho Lower Shir6 ^striot. 

16. Riroomsu. Notes on Fertiliaing ami SoU Treatmnt, By T, J, Mosaop. 
(Bhod, Agrio, Jou>rn.i xxii., 4, p. 467.) 

16. Bdling Rfudesian Oedton in Xdverpod, By W. 0. Amaai. (liiiod. Agrio. 
Jowrti, x^., 4, p. 406.) Strong, hard ootton will find a readier sale on the 
Liverpool market and fetch a bettor price than cotton of tho same grade if weak 
and )^t. Lancashire spinners wJU probably not bo able to spin yarn out of 
Rhodesia oottoii as it was pruduood last yoar without mixing it with ootton 
of a stronger ohametor. 

17. Cotton Seed Hwpidy. By 0. fcJ. Otvnioron, B.C.Cl.C. Cotton Bpooialist, South 
Hliodosia. {lihod. Agr, Joi<rn., xxil, Boptombor, 1026, p. 660.) Mr. Conioron 
thinks that the coiton indusUy lias growix somewhat too rapidly, and Uxat tho 
supply of good Bood will bo a serious problem. Mo advises farmers to bo careful 
in buying their seed, and to obtoiix it &om orops that havo yield od 600 lbs. of seed 
ootton to tho aero. This might perhaps bo best arranged through iho distriot 
associations. 

m 

18. (HkM&io Oonditione and Colton Crowing in SoviJwm Rhodesia, By C. L. 
Robertson, B.Se., irydrographio Engineer. {Rkod. Agr, Jmm,, xxii., October, 
1926, p. 746.) It is shown how greatly tho oonditioixs diiTor from those in tlxo 
ootton bolt of Nortli America, and a map is given showing roughly tlxo distribution 
ol tho conditions, tho thaded part bohig ttot which apparenUy will suit ootton 
without irrigation. 
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19* The Bffccts of Isanti Scttleititni on Mining and Cotton Oi owing in JihodtMa^ 
By J. G. McDonald and John ITynd. {Afr. CcAl. Jmm., i., July 8, 11)25, p. 18.) 

20. Progrm in liinduia IHhtrict: Opening tf the Find Cooptittiwe Ginnery. 
(ii/f. Cott. Journ,, i., July 8, 1925, j>. 12.) 

21. Bouth AffiuciA. HoiUh Jfrira'8 (komuUfoi Opfimwit. By J. H, Bmit, UiRh 
CommiHsiojior £or tho Union ol South Africa. (Manch. Gmnd. ( Umm., VVomhloy, 
1925, August 13, 1025, p. 0.) Tho Oopporalion’s itiltiablo odvico aiul aHHiHlanco 
arc flpooially roftarod. to, and it is pointed out that a ncwoom»‘r with afl(>quato 
capital and after xiraotical tioining in tho coimtry has os good a chauoo with 
cotton m South Africa as anywhoro. 

22. Cotton in South Africa. {Official Year Hook of the Union of S. Afr.t 1924.) 
1^0 rofoionooB to cotton relate mainly to 1923, and deal with ohemioal^inveBtiga* 
tiona, cultivation, exports, prices, etc, 

23* Cotton Growing in the Qamioos VaUey. {Afr, CoU. Joittn., vol, i., 16, 1925, 
p, 4.) For tho season 1924-25 tho ontiie crop was grodod “ Strict Good Middling,' ’ 
and fetched Idj^d. and 14’9d. per lb. of lint in Durban. 

24. Aelivitm of the Kynoch, Oinnmy. {8, Afr. Cott, Groweta' Jouni.t vol. ii., 1, 
p. U.) 

26. The 1026 Cdtorh Ciop of the Union : A li&Aew of the Qencrd Aspect. (8. Aft. 
Cott, Orowera* Joum., vol. it, 1, p. 10.) 

26. The Cotton Planter and Ilia Prdilem, {8. Aftk, Cotton Orotoera* Jounml, ii., 
8, 1026, p. 27.) 

27. IrrigeUion in Pelotion to Unemployment. (San and Agric. Journ. of A’.J., 
July, 1026, p. 665.) An iutorviow Mr. R. A. Bouillard, Managing Director, 
Candovor Fstatos, FTatal, giving an outUno of what he hopes may bo aeoumplished 
by his scheme of land development undem irrigation. 

28. Concerning Colton^ By E. J. O'Connor, {8. Afrk. CwWw Gromri* Journal 
h., 2, 1026, p. 31.) A oonsidoration of soil oouditions, with special reforenoo to 
Katal. 

29» Jduatanfmrg UcAton. {Aftican Indnatriea, vol. xt, 10s 82.) 

80* OotUm Growing in TTcat By F. W. Jameson, (d/r. CcM, Jourmdt 

U July 8, 1926, p. 35.) 

81* The Loeuat Ptdblm in 8ovih Africa. By B. H. Williams, O01oor Command* 
ing the Looust Admiiustration, Union Dept. Agr. (Sm and Agr. Joum. of 
8.An vol. xvi., 129s Sept.s ld2tt p> 862.) 

82. SunAN. (Bxtraotod from the Ann, Htp* Cenlr. Fcon. Board, Sudan Gool.f 
1924*26.) Water from the new dam at Snmsr on tho Blue Nilo was avallahlo 
for the first time this summer (1926); 100,000 aoros are to be cultivated annually 
with cotton, and it is expected to have 80,000 acres ready for cotton in the fi^ 
«A8on. The inauguration of the sohomo will vest the Sudan with great potonMali* 
ties as a ootton-produoing country. 

The extension of tho railway to Kassala has boon under regular working from 
November, 1924. Tho production of cotton at Kassala was osiimatod to be 
7,600 bales of 400 lbs. ibis season. Tho cotton is of the long*stapled li^prpUan 
type. 
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Ehiootira^g losnlts arc annotinood of tlio campaign for inoroasing iho grotrllL 
of rain-grown (American) cotton in tlio Central and Sontlicm Sudan. It is largely 
owing to inorcaflo in this kind of cotton that the total exports rose from 28,066 
bales of 4.00 lbs m 1026 to 40,07 1 bales in 1021 . To deal with mm-giown cotton 
a now ginnery is to bo or<H4ed at Makwar, wiiilo another is being bmlt at Ail>ara 
to (loaf with Amorioan and other cotton grown under pump iirigation north of 
Kliartoum. Both factoru's arti btiing bmlt by the Qovornmont, who will, for iho 
present, control all ginning in tho couixtry witli a view to muintainiug purity of 
the typo of cotton, and to preventing tlio siiroad of diHeaBt*fl and pests. 

The following tables show the aieas uudor cotton in 1922, 1923, and 1921, and 


the quantities of lint (in feddans) oxijoited in thoso years; 




1922. 

1923. 

1924. 

Ciotion grown on rain land 

Cotton grown under artificial irrigation 

Cotton grown on ilood land 

3,304 

24,068 

60,011 

0,147 

26,004 

30,377 

13,624 

40,037 

58,106 

Total 

81,273 

61,688 

111,060 

1922 

1023 

1024 .. 

* • *4 

« « • » 

* k » « 

24,240 

26,060 

40,074 



As compared with 1023, tliero was an increase of 18,018 in the number of baloa 
exported, oquivalont to 64 por cent. 

88. Cotton Crowing in the Sudan. By Sir Qooflroy Archer, Qovomor-Goneral. 
{Manch. Guard. Oomm., Wembley, 1026, August 13, 1926, p, 14.) A general dia- 
oussion, pointing out tho great morooso of rcoont years, now to bo muoh greater 
with the opening of tho Gezira irrigation sohomo. 

84. Cotton Crowing in Uganda and thr Sudan, By Sir Oooffrey Aioher. ICaut 
AJV„ 2| October 16, 1926, p. 71.) 

35. t^otton Production in Anglo-Egyptian Sudan. {tnJt. Cation Ihitht 1026, 8. 600. 
Abstr. in Snnm, Onrr. Xiit., vok v., 3.7* M. 80, Ootobor, 1926.) 

86« Sndemt Cotton Proapeotu, By Arthur Bansomo. {Manehecler Cuardian, 
May 16, 1026.) 

87. Cotton in Sie Sudan. {Mawh. Cuard. Comm.t Wembley, 1026, August 13, 
1026, p. 16.) Mainly a description, with map, of tho Oesdra irrigaiion sehomo, 

88. O&tlra Irrigaiion Works. (Bnghwr^ J026, 140, 211. Abstr. Summ. of Curr. 
LU,i Yol. V., to, 1026, E, 84.) 'Ihu touhnioal details of the OorJra aol)nm<M are 
provided by tho consulting engineers in ohaigo. A groimtl plan of Iho oanoliaation 
and controls for tho drst 300,000 leddans is shown, and photof^phsioiUusirato 
details of oonstmotion aro reproduced. 

89* TAKQiJirnKa. Oidton in fmganyiJta PerrUorp. (Hup. on Adhniniriratim of 
Pomganyiha TerriUrty^ 1024, p. 47, H.M. Bta, Oifioo.) Tho Oovaanuttont polii^ 
is to encourage the production of cotton of the beat quality without (autongodug 
the cultivation dt native foodstuifs. Administrative and Agtioultnzsl OIBsert 
aro aware of the need for m economic value of oottoxb as well as of its valoa to tha 
natives as a cash orop, InstvocUons have been Isniod on ptotocte of oobttm 
agaiusL inseot posts, and natives have been Imj^resied witihih* im|K«tano6 oi stetet 
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40, Duramgo Cotim : Ooniinig Phnling in Querniiand, (Qiufndt Agr, 

JoitrtUf xxiv., £| Augiiat, 1025, p. 201.) Qucsationixl on Iho miggoittion that only 
Durango cotton aocd ahould bo ifwuod for planting dnnng Iho coming at'anon, tho 
Minifllor for AgiiculUiro (lion. W. Koigan iSraith) hao announcoil that it i8 tho 
policy of iho ({ovornmcnt to inwourngo tho planting of bettor quality cotton, 
and for tliis rooHou ho in anxiouH to hoc as largo an oit'a of Durango plantisi in the 
coming aonson aa poasiblo. Thia vanoty haa given moat promiHiiig ituftiltu over 
largo aootions of tho Siato, and in thoao fow insiani os where it is reported to have 
yielded pooily tho oanao woh apparently duo to unfavourablo wwilhor coiulilions, 
rather than to any inlierout fault in tho «owl, Durango is the only puls'* vnr«*ty 
of which tho Dopartmout has any lai^o quantity of seed y<‘t availabh*, and in order 
to safeguard tho parity of tho Durango seed, tlio Dopurtiuent is at ranging for 
pure seed areas grown by comniunitios of farmeis who have eipw hhuI then deairc 
to oo-oporato. 

SO. WEST INDIES; Babbados. {Rept. of Dept. Agrie., 1023-24.) On p. 3 an 
aeoount is given of tho favourable reooption of i^rbadus ooiton in Liverjutol, and 
of the disoovory of tho pink boll worm in this tsland, one of tho lost {ilaeist to 
roraain free of this post. 

61. St. Krns-Navis, (iPfjioii on the Agrie. Ih^., 1023-21.) nicm wa« an 
Incroaso in tho area jdanteil in cotton in tlio Brmidwiey during tlio yenr 1023-21, 
Imt iho increase was oliioily in Niwis. Tho total isttimated area planted was ns 
follows; 

Aeren. 

St. Kitts .. ,, 1,000 

Novis 2,500 

AnguiUa 500 (estimatwl) 

Total 4,000 

Expedmental work with ootton is dosoriliod on p. 30. Pink boll worm did 
voty little damage to the first pioking of ootton, hut later in tlio neaiion wa» present 
in largo numbers, and seriously aftootod tho later planted oottun, 'Wio most 
offootunl remedy for this post— In foot, tho only practical one —is rigid oliHining up 
and burning of all old ootton plants, inspoction of tlio fields Imfore now crops are 
planted, oleaning-up of all cotton storriiousos and ginnorios by a given time, all 
under tho supervision of a Ootton Inspoolor. 

62« msmam.% {Rep, on iU Agric. 1022-23 awl 1023-24.) 1.324 lbs. 
of Bolootod ootiAn seed were diatrlbiited in 1023 to* tho planting of speolal seod 
fields. In 1024, 2,177 lbs. were Issuod to* tho same purposo. On pp. 4-22 iho 
results of tho Department’s oxporimenial work aro doscribod. Those aw ohlofly 
of the nature of intorim reporii dealing iq^ially with the brooding work (hat It 
going on, and with the pink boU worm. 

The Ootton Industry is dealt with on p, 84, and it la mentioned that the apread 
of dry farming methods is having a good iufinenoe on the yteld, wldoh avewmed 
109 lbs, of Unt per acre in 1023-24. 

And cf. absfec, 108, 111, 114, 118, 124, 128, 161-2, 160, 168-7. 


COTTON IN Tm UNITSD STATWS. 

63, BamAOTj ob* Raronr on a?inai 1026 Jouimay •cubotoh ora# U.S.A. By Amo 
S. Pearse, <3en. Seo. Ihtemat, Oott. Fed, (Internal OoU. BvU.» iv., Ootobor, 1086, 
p. 2,) ^ Among the eubjeots of intorost dealt wi& are Oo-qperativo Cotton Farmers* 
.Assooiations, Staudardisaiion of Bal^, Intonuil Damp, Snapping of Ootton (“ a 
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proocHS of galliorinc; tlio whole (*apHuloH, or liolK and patting them, often witli 
Htalk« and loaves, through a holl-hr<‘akeT and <*h‘anor beforo ginning.” It appoocs 
to bo a jiroootlnro tliat is on the incroa*^*, on account of cbeapnoBa and q^uiokness, 
ovou thoiodi it may iond to lower the grade. Ilalf-and-hnlf voricty (Hhoit 
staple, but ginning ])<'rcoivlHge as high as 48), Cotton-growing in Now 
Torritory (nearly 450,000 bales arc raised in piaeos whtsro thoro was no cotton 
ten years ago - a suggestive eompariaon with tropical Africa), Boll-woovils, and 
otluT topics. 

64. Cost ojc J^iiot)u<afrci Cotton in FjifTKUN Smujiiotiso Ajujas. By L. E. Long 
and C. R. Swlnson. {fvimmt. < 'oU, Hull., iv., Octohor* 1925, p. 36.) The various 
factors (labour- -for each of the opiTatioiis required — ^mulo labour, fertilizcni, oto.) 
are carefully analyzed for a great number of farms, and summarized. 

66. Cost cut I'nonuoiNa Fiblu Crops, 1023. {U.B. D&pt. Aflpric., Circular 340, 

1936.) 

66. J^niLD Aim Crop Labour on Gborqia JParms. (I7./9. D&pt. Agric., BvU. 1292, 

1925. ) A detailed analysis of the distribution and cost of labour for various crops, 
inuluding cotton. 

67. Dors Cottoh Qrowino Pav ? Amruioan Raw Cotton Costs and SsOiIUNg 
Prhims. By W. Whittani. {Text. Meoorder, xliii., 610, p. 40.) A recent pub- 
lication of the IT.H. Popt. of Agrio. dealing with the cost of cotton production 
in 192*1 on 1,471 fanns shows that the average was 13 cents per lb. of lint, the 
cost, of courses b(‘mg greater with low and loss with high production. 

68. D.S.A. (Mifisjssipi'i Drlta) Lono Staple Cotton. By W. M. Garrard. 
{fnt, Ootim Jiull.t 1923, 3, 419-420; from Commerce and Finamce, January 14, 

1926. Abstr. in Sumrn. Cun. Lit., vol. v., 17, B. 92, October, 1926.) A table 
prt'pared at tho Delta Bxperimeutal Station shows the rolalion between lint 
Initgth, yiold, and the price neceRsaty for profitable cultivation of each length. 
Ilio prices are arrangod to yiold a return of 246 dollars per acre for each type. 
The average yield of lint from ton years’ o 3 q>orimentB at SioneviUo, 1911-20, of 
J to 1 inch cotton was 1,000 lbs,; 1^ inches yielded 897 lbs.; 1 )<{finohes, 743 lbs.; 
1 1 inches, 688 lbs. ? and 1 J inches, 476 lbs. Tho priooa req\iired to make the money 
value tho same for each staple were ^ to 1 inch, ii* 50 oonts; l^inohoB, 27*81 cents; 
l/>^ inohoB, 32*11 cents; 1^ inches, 35*01 cents; inches, 61*58 oonts. At the 
tin>o of enquiry tho growers of h iiV and 1| inches wore sdling on about an oven 
basis; and the gnawer of 1 ^ inches staple liad an indicated advantage of 2jf cents. 
Tlio premium on long staple, however, has net boon sullloimtly high, and tho 
growing of this ootion in tho Delta is diminishing. Cotton of 1| inches staple 
is easier to grow, oarlior in maturity, less pest riddon, and always in demand. 

69* Ambbtoan CJoTTONi Aj^nual Rmvibw. {Munch. Cmrd. Comm., August 20, 
1925.) Hevetal interesting articles are included, such as one by V. H. Sohofiel- 
mayor on Tho Westward atid North-Westward Hhift of tho Cotton Bolt in Texas ” ; 
by 0. B. Collins on “Laboxir Hupply by I). B. Coker on “The Tendency to 
Cultivate Cotton of Longor Staple,” and on many other aspects of the industry, 
especially an article by P, E. l^nib on “ American Cotton T^ypos In the Empire " 

(p. 66). 

60. Amnbioan Cotton BBLXt DivEBsmiio Babuing. (T«a2. JZeo., 1026, 48, 
No. 607, p. 48.) Attempts to persuade farmers in tho oottou b<fit to diversify 
their orops bavo as yot had but littlo efieot, and the cotton belt, in its devoUon to 
ono crop, somewhat reaomblos tho tea districts of Ceylon or tho rubber aleao la 
Malaya. 

UT. I ■ $ 
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61. WASTEirmi nAin>LrMa ov AMiiRtoAN Oorroisr. By (3. h. Stoab'y. {Tntermtt 
lJutt. liuU., iv,, October, 1026, p. 48.) 

63. SurpLY ATsv CoNBimmoTJ oir Ambutovn OoTroN: An Bstivath ov tih; 
JL*OflJTiON. By ilohn A. Todd. {Inkruat. Cott. liuU.t iv., OctnlHM’, 102.'», p. 7S.1 

68. ExmiuiKNTB wrar Fibld Otroph in (Iboboiv, 1921. [(Uortim fSV«. Upt > 
1024, pp. 01-0(1, 07, 08-70, 86, figw. 8. Al)htr. in A'a-p. tftu. ittc.. \<il, 68, No. :i, 
1026 . 

64. Fibld Oiiora WoiiK at this HouTir Missishtpit iSohmtation, 10211 anh UhlI. 
By 11, B. IVrrirt and 3v. C). IVico. (MiMMippi l^ta. JittL, 22.7 |1921{, pp. 4 0. 
AbHtr. in Ea,p. I^ta. lice,, vol. 63 , No. 3, 1926.) 

65. Cotton ExpBiimiDNTa, 1024. By J, F. O’Kelly aiul H. (Jowort. {MtHHVMipjti 
8t(i, Bui. 220 [10241, pp. 3-T2, fig. 1, xVbstr. in Exp, itic., vol, 63» No. 3, 
1926.) 

66. Hbpobt on HoTTTir-EAST MrflsorJiit Cotton ExpRumKiNT Kir.i.na, 1921, By 
B. M. King. {M'mofur% 8ta, Circ. 132 [1926], p. 4. Ab<itr. in AVp. 8ta, lire,, 
vol. 68, No 3, 1026.) 

67. Cotton iNViasTiOATroNS in Koutii CAitouNA. {8. Cardhut BUt, 1921. 
AbstiJ. from Bxp. 8Ui. Iter., vol. 62, 0, 1926, p. 631.) Iluw pngoH K'port expert 
monls oont inning and Bupxilemi'nliiig previoim work (/sl.A'.B , 60, |>. OJIH} 51 , x). 23 1 ). 
Althongh eloFiely wpawd cotton wrh little wirlicr than wkle bxmm'wI during ft very 
wet season at Floronoo. the earliest and best yielils eaiue from n]Ku4»g iw elose 
as 9 or 12 inches. At Clomflon tho closely simhmhI eotton eontiimed to givo tho 
highest yield and tho earliest erop. The results obtained iudieivlo tiiat th« 
earliest crop and tho highest yields aro apt to be obtaineil from a sinieing giving 
from 16,000 to 20,000 pl^s per acw, at which ral<* an av<‘rago of live to six wialun» 
boDs por Btalk will yield a bale of cotton per aero. Acid delinlid send again 
oxoellod in tho seed treatment tosts. Flats chopped as Hciun as a stand was 
obtained gave the best yields. 

68. CioTTON dnowiNO ON tub Sourn-WnsTmaN PaojjaK’TS. {iftM lirfhm, Era 
[U.8.1 3 6 riD26J. No. 1, pp. 7-9, 3 figs. Absir. in AVp. 8ta. Bet., vol. 68, No. 2, 
1026, p. 136.) Tho methods in general tiso on tho italt itiver, Yuioa, ('arlHlmd. 
and JEUo Grondo irrigation projeots arc outlined. 

69. Pima Cottons CiiaTiinoATJON. (7Va*6 World, 1926, 1472. Almlr. in 

8twm, Qwrr, Lit,, vol. v., 17, E. 93, Oetiobor, 1026.) Owing to tlw growth Inst 
year of short-staplod cottons in tho Htdt. River Valley, the area In wUieli Pima 
cotton ww previously grown, much ol tho seed wsid for jdaniiiig ibis yiw was 
very mixed, and ahort-staplod and hybrid plants apxwMur^ in the Pima eottun 
fields. Many farmers have roguod their fields, removing all short staple and 
hybrid plants. Eognod fields are examined by tho (^>uuty Agricultural Agent, 
and a oeirtifioate is Issued to tho farmer if the result is latishMtory. A dlstiu- 
guishlng mark or tag will be placed on eooh bale of ooriifiod Pima ootton. 

And abstp. 104-7, 116-17, 168. 

OOTTON IN E&TPT. 

79, Notbs on ten Iiopobtanob of XJsino Good Cotton Sbj© (Taqawi), and a 
G aNBBAi. MBTHon of Obtatwinq Snan S BHn. By T. 32. Boyno-Jardino. {Aarto, 
Jcfwm,, Egypt, New Amu Series, 1023, 2Vop. Agri&iMurist, Ixv., 1, p. 88.) 

•5^ Bjmw OF TB3J 1924-26 Eotftian Cotton Sbason, and Pwosptwts foj» 
19M-M, By J. G. Joannides and Co, {Intemat. OotE BuU., ir., October, 193S, 
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78. Rmport on thh T<i{ onomjo and XfiNANcuAt. SiTOAtroN IN Egypt. June, 1925. 
By E. n. Atnloc'k. Oommoroial Hocretary, Cairo. 1I.M, Stat. Oil , 28 . On p 7 it 
iH aiutofl that “ it in ohiafly cotton which is loHponHiblo for Ihe incroasoci mcasnio 
of pro <i>crity of l<3fl:ypt indicat<'<l . . , accounted for jwnotically oniirdy by a iwo 
of over £E7.<KM),()(M) m Iho value of coiton i*xportofl during . . , 1921.” 

73. ( UirroN ( 'unTiVATioN in Egypt. {Ini. Cdtm JiuU , 1026, 3, 441-446. Abstr. 

in r»rr. Ld., vol. v., 17, K. 86, Ootobcar, 1026.) Tho life of a variety in 

Egypt in win I to a virago aboui twimiy years. Tho Biiggoition of “one distriot, 
mu) vailt ty,” ik luider ooiisidoiution as a rule for Egyptian cultivation. 

74. Kuady EuYmAN Cotton {T(vt. Mac , 1926, 73, 300. Abatr inSumm,. 
Ctm. Lit 1 vol. V., 17, E. 87, October, 1 926.) A now variety bred by Paxaohimona 
h«8 been <Iesign.it(‘d “ ITuady ” after King Fuad. 

And r/. abetr. 110, 122. 

COTTON IN NOBBIQN OOUNTItm. 

76. We have roooivod from tho Asfiooiaticui Cotonnidre Colonialo BvUetiiM Nos 71 
and 72. 

76. Will AROBtmNA Oontinvm to Obow Cotton? By E. L. Tutt. {Interna*, 
OoU, JhiU., iv., Ooiobor, 1026, p. 06.) Showing that the limiting faotar will be 
po]At1ation. 

77, Ajsgsintina Oox/ttvation. {Fas&^forechungf 1026,i4, 105-107. [Hons Seokt.l 
Abstr. in iSumm. Gurr. Lit., vol. v., 17, E. 87, Ootober, 1026.) 

78. AjutBNTiNA BnoDtronoN, 1026. {Int. Oatttm. BvU., 1026, 3, 690. Abstr. in 
Hwmn. Curr. Lit., vol. v., 17, E. 87, Ootober, 1926.) Tho now crop is estimated at 
74 ,700 bales of 478 lbs , an increase of only 6,000, although tho acreage sown was 
269,000 as compared with 165,000 last year. locust and oxocssivo drought are 
the main oausoB of tho poor yield. 

79, Cotton J’iwuuction in Aumbnia. {Int. Cotton. BvjH., 1926, 8, 600-601. 
Abstr. in ffumm. Curr, Lit., vol. v., 17, E. 88, October, 1026.) 

30. Cotton Cultivation in Bbasil. {Int. OaUon BtiU, 1026, 3; 603'606. 
Abstr. In iimj/m. Carr. Lit., vol. v., 17, E. 88, October, 1026.) 

81. Brasil Ootton Oultiyation. {Toot. Merc., 1026, 78, 221. Abstr. from 
Hunm. Owr, Lit,, vol. v., 16, 1026, B. 70.) The 1024-26 l^zilian ootton crop 
is odioially estimated at 131, 1 18 tons, or 682,746 bales of 600 lbs This is an 
Ineroose over tho previous crop of 6,243 tons. 

82, TJkaiml (Minas Q»nAN8), Cotton 3*i»DUcnTON in, {Int. Oott, BaU., 1026, 
8, p. 384.) 

$3. Thk BnAaiLiAW Cotton Bbodxtomon, 1024-26. By A. Qricder. {Int&nat, 
CdU, Hull., Iv., Ootober, 1026, p, 98.) tSo largo an amount of cotton is used in 
JBrazd (about 460,000 bales of 500 lbs.) that the export is still small. The best 
average yiold of lint per acre is in fciflo Paulo (227 lbs.), which pcodnoed 165,000 
bales in 1924 26. 

84. Obxna, Cotton Mill Statistios, 1923. {Int. OoU. BvU., 1925, 8, 688.) A 
table is given showing tho location of mills, capital employed, tho number of 
spindloe or looms, power, and labour supply and ootton consumed, for iho year 
1023. A summary indicating ownership is as follows: 

Ohincsf, Briiuh. Japanese, 
Number of mills .... 73 5 41 

Spindles 2,112,164 260,616 3,881,214 

l^rns 13,680 2,868 6,926 
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85. Cotton CtrtTtVATioN in China. {VtaL Mae ,, 10i25, 70, frftt). Abrir. in 
Journ. Tcid. Imt., xvi., 8» Au{jWHt, 1025, ji. A2‘18,) 

86. Cotton Gbowino in Bhansi (China), IjHiuna (MBxrn)), Nnw CAi.KimNiv, 
I'ABAauAY, I’BEir, Eto. {fntfimat. <1ott. liuU., iv., (iolobnr, 1025, np. lOI, lOi, 

100, no.) 

87. Cotton J’nouui.’TioN in (Jiuna. {hiL (Uithtn liaU.t 1025, 8, UU). Abntr. in 
Hunmi. Omr, Lit., vol. v., 17, E. 89, OotobiT, 1025.) 

88. Cotton PnoDCtTioN in Cou)MBTa. (Ditto, 010. Alwtr. in IhUit, E. HO.) 

89. Cotton Cultivation in Costa Hioa. (Ditto, 010. Abslr. in Ditto, 13. HO.) 

90. Cotton Veobuotion in Ebenou Ouloniub. (Ditto, 610 6M. Abstr. in 
Ditto, £. 80.) 

91. BiiU. No. 71 of the Asooo. Cotonn. Colon, contains an artlolo I^a production 
oobonni&ro dans lus oulouios fran 9 aiBcs.** 

90. Fbbnoh West Aithoa. (Text. Merc., 1926, 73, 221. Absir. in A'lmm 
Cun. Lit., vol. v„ 16, 1925, E. 81.) Native production ia inoreUHiiig Kitpidly in 
Eronoh Soudan. 

93. Li Coton A. IdABAOASaAn. By V. (iayla. (Amoc. Ootonn. Colon., BariH, 
1926.) 

94. Obop Pbobuotion in Maxico. (Int. Gott. BuU,, 1025,3,616-616. Alidtr. in 
Surnm. Can. Lit., vol, v., 17, E. 89, October, 1025.) 

95. Cotton Cultivation in Moroooo. (Ditto, 616-617, Alwtr. in Ditto, E 00.) 

96. Cotton PaouuonoN in Pabauuay. (Ditto, 61B-Q22; from DchMip Xntunff 
(Fiebfiff'Oertz). Abstr. in Ditto, E. 00.) 

97. Cotton Odlttvation in Panama. (Ditto, 01 7*61 H. AbHtr. in Ditto, K. 01.) 

98. Cotton X^boduotion in Persia. (DUto, 622<628. Abstr. in Ditto, E. 01.) 
PWa has about 14,000 acres under cotton, and all districtH of lH{)e4tan, oxenpi 
two, arc ooncomod in its production. 

99. Cotton Extobts thom Phbu. (Ditto, 623-626. Alwir. in Jtttto, E. 02 ) 

100. Cotton Gbowino in SALVAuoit. ily E, ChousHy, (Alwtr. In Arap, Dttt. lirr., 
vol. 62, 9, p. 830.) 

WnU Snbus Cotton Peoouotion. (Int, Oott, livJtl., 1026, 3, 402. Abatr. in 
8w!m, Cun, Lit., vol. v., 16, 1926, E. 82.) llio 1924 cotton (m« wim 2:toi4U 
hoot;aTeth~4,e., double that for 1923. 

OUmVATION AND MAOmNSNYf JmCATION, STC. 

108. Eoonomioai. TCttiAOB. By Oscar Thomason. (The FurmerF Jmmd, vol. 7 
84) p. 7.) An article in favour of meohanioal rather than animal power for tlUai^e) 
but pointing out what its adoption involves in greater demand for skilled labour. 

108. Wind Powsb and Ibbioation, witk Sticial RnNaaBNOin to trk Hunaw. 
By A. J. V. Underwood. (Eaet Africa, voL ii., 65, p. 63.) 

104. MANTOwa. By J. J. Skinner and W. P. Pate. (/. Amer, Hoo. Agronomy, 
1926, 17, 660-666. Abstr. in Simm. Cvn. Lit,, vot v., 17, E. 93. October, 1926.) 
Peri^ilizer mepwimenta with cotton on a coastal plain, fine, sandy, loam soil, 
formed from Piedmont material tesusportod and deposited by stream action, are 
desedbed. The experiments were made in North Caxolim. the data 
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obtained it is ttp^iarent tbnt, whilst phosphate had vory little infltienoo on yiold, it 
liRtl an in the matuvinj;; of the eoiton, but its induenoo is a minor ono in 

eonipariHon with that of uitwigen, which produced a vij^orous plant bearing 
abundant fruit, or of potanh, whi<‘h is a primary factor iu tho metabolism of the 
plant, in nist prevent ion, boll formation and maturation. Tbo eihet of potash 
on eott(»tt on this soil is uininiully striking, and its infltnmco is moro pronounoed 
than on most, soils <»f the cotton belt. 

105. KHimuzRU 'PRSTH wii’u (JoTOOK IN NouTiT MiSHjsBipri, TI 0 U.Y SrioHaa 
ftWANiJU hlxrKHiMMNT Ktauon. liy <}. 1*. Ames. (MMstssippi 8 ta, <)irG.t 66 

]). 4. Abstr, in 8 ia, ifre., vol. 53, No. 2, 1026, p. 136.) 

106. CoOTON ihjLNT MANtrmisra. By JD. J. Burleson, (Bot. Abstr., 1926, 
14, 60], from Amn. li'ertUizer, 1026, 62, 48.) Phosphoric acid stimulates early 
growth and fruiting of tlie cotton plant, and also hastens xnaturify. A large 
amount of available nitrogen makes tho plant grow rapidly, and gives it a dark 
green colour. ITio nitrogen should ho mostly used up in tlie early part of tho 
season, so that tlio plant will not produce exoe^raive vegetative growth. Potsirii 
makes the plant strong and rigid, and also tends to mako it lOBist oorlain diseases, 
such as rtiHt. («/oum. Text, /nst.t xvi., 8, August, 1026, p. A248.) 

10?, A Common Eunon in iNTBuriumKo EmAHcttAL EmrBxra mou 'Wmmszm. 
ExPAUiMffiK'XS. By HI. L. Worthen. {Jour, Amer. 80 c, Apron., 10 [1924:1 No. 12, 
pp, 776-781, «g. 1. Abstr. in JSxp, Sfa. Bco., vol. 68, No. 2, 1926, p. 1 10.) In a 
oontribution ff^m OornoU University it is pointed out that the mere proBlable 
of two fertilizers diftering in cost cannot be asoertoinod from the xesalts of a sinj^o 
oomporison of an equal rato of application of the two. The method, which makes 
comimrisons on tho basis of porcontago return on tho investment is considered to 
favour the loss expensive of tho two treatments. Tim common method of inter* 
protiiig financial rotums by oompoting two single treatments, based on the net 
value of the crops over tlio cost of tho fertilizer, is considered to bo generally in 
favour of the moro expensivo treatment, particularly whero tho fertilizer applica- 
tions oro small. 

108, C<m'ON PiOKiNO MAomuri. (B.B„ 236408. L. E. Wirth.) 

And <•/, abstr, 13, 17, 26, 27, 37, 38, 40, 46, 46, 48, 40, 63-8, 63*7, 71, 74, 133. 


COTON ; DWASm, PMSm AN£> INJUBW, 

109, Thb Covton Planvatiok anb isrs iNsuoirs. By 0. B. Hardenboig, Chief, 
Entomological Phnsi. Bopt. Agrio., Louron^o Marques. {8i AJficm Golton Growers* 
Jmm„ vol. ii„ 1, p. 66.) 


110. iNSBtJT and Ejjiiatki» Pbsxs ot EoYi?Y. By IT, 0. Willoooks. Vol. II, 
Inhbots and Mitms Ebboino on Chaminbous Cnora and Pboducws m rata 

CftANAnv, AND Miw,. { 8 vlUm%(i Agrio. 800 ., 1026.) Includes anumbor of 
insects also found to attack cotton, 

111 . HiBTonv on !nii!! 8 boonb iMnsuiAL KNTOUoixiojictAi. CONVBBBNOB, June, 
1025 (11 .M. Htat. OH., Od.). Bolegatos from most of tho Oovormnents of tho 
Euipire attended Eds suocossful and stimulating meeting. Nineteen resolutions 
were unanimously passed, among them being (3) recommending thatoonforonoes 
bo also hold in Eie Dominions and Colonics, (4) that large oompanios should in 
Emir own interests engago tho services of entomologists, <6) that the annual 
revonue of tho Imperial Bureau of Entomology bo not loss than £13,000, (10) that 
tho Bureau should resumo the exporting of henofioial parasites as soon as iKx^ble, 
and (17) that oomprehenslva measures bo lefdoptod against tho tsetse 1^. 
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pendicw give reports on ilio work of tho Impetial Btireau, and upon ttio dis- 
cuBsions, among •w’luoh may be specially notetl “ MetbodB of Dealing mth 
Pests in the Sudan ” (Mr, II. H. King), Cotton Pests in Nigona " (Mr. A. W. d. 
Pomeroy), and thoso upon organlsaiton, tho quahlications of an mntomio 
entomologist, tsetse fly, and termites. 

112, Oohthot, ojf Ih^iANT Disbasbs tjy (VrojActtl Aqrifviliwf, vol. li , 

9, September, 1026.) IVom tlio Myeobgical Notes in tlio above journal we quote 
tho following extract from an American journal: ** Cotton dusting lias dev<d<i|Mnl 
by leaps and bounds in the last live years, tho most rocont development iKUtig th<‘ 
use of aeroplane dusters. I understand that oommoruial eontroots for aeroplaiu* 
dusting of cotton fields at $1.00 per aoro for next season are now luting matie in 
one section of our s<mthem cotton -growing region.’* 

113. Sodium ITluoiiidb as an Inseotociuii. By L. B. Eiploy. (BtiW. Jf«(. 
/ieimroA, 16 [19241, No, 1, p, 29.) Tho author’s investigations in^oate tliat 
sodium fluoride may, in a number of oases, replace arsemeal poisons. TliougU 
ofTootivo, it is not so toxic as sodium arsenito eitlior to outworius or to biowii 
locusts. It probably does not act as a uontaot poison on adult bensbi. 

U4, Uganda. (JJcpoii of Agr. Dept., 1921.) As is nonnolly tho ease, aphis 
has been the most serious insoot post of tliis crop. The damage, although porh qts 
not So evident os tliat duo to boll worms, for iustauee, can he vi»ty extiUHivo. 
Trees are reduced in vigour, particularly m dry wi^atlior, and art* tnarktully r**- 
tarded in their growth through loss of sap and of lood-prodiioing haf su^aee. 
Tho predator of cotton aphis mentioned in last year’s rttport provtul to ho tlw» 
larva of tho Syiphid fly Puragua borboMom Moq, 

Samples of cotton seed from various parts oi Uganda wort) obtained to doUT* 
mine the presence or absence of tho pmk boll worm? as in previous ytHias tho 
result has been m^ativo. 

A smooth greenish boll worm now to tho ooUootbn has boon found in «in- 
siderablo numb^ in tho vioinitios of Bufcslasa and Siroko Volby. Th« pujM' 
probably occur in tho soil devoid of oooooiw. The adult moth is not yet idimliflcd, 

In parts of Lango and Teso a post which throatoim to bo of very sorioua status 
has been newly obsorvod. This Is tho grub of a «*aralKilil h««tb; it eals th« mom 
tender roots of cotton, and so rodnros tho area availaiiln for tho absorption of 
water and minweal food tliat tho plants wilt and db during poriotls of ilry wiatber, 
Such insects, known as “ luot-grulis,” aro «I major imjKirtanoo as iMists of fcieals 
and Bttgar-oano oIsowIioto. 

U6. IwsjSOT Pmm. {S, Oarblim Jipt„ 1024, pp. 43-18. Abstr. from AVp. 

4 1 j ’ ^ ***’ 8IV0I1 on sovotal now itiatitnaK 

inolnding niootins preparatioiiB and combinations of nicotine milphato with I'ttloium 
ajw^te, as tested in tho laboratory with a view to disoovwlng imbiitanoei nt high 
toamty In a seareh for oonfapol measures lor the cotton boU weevil and the ooltmi 

f^o ^ ocontwtwe of the SSoxlcan iMan be^ 

in South Carolina and means for its oontrol. 

A type of injury to cotton planla, apparently new, which appoarod during 
the summer, was to be very largely oaused by the cotton ilea {PaafLm 
amam, fieat.), This injury was obscipved early in the season, when oortain 
|?»wets ™ examining ootbn for the first signs of boU woovll activity. Tho 
mju^ IS ohwaote^od by tho young terminal bud and terminal loaf wiihwing, 
tuEon^ waok, and dipping from tho plant, as a result of which tho squares fail 
to acfvelop* S^v^eore infestation resulted in tho i&dlure of tho plant to hmit* The 
OMo^ to oottoa nnaHy oorarad In ntlur loealiad anu, alUi«u3i nion ot 
1« injqiy Knnobmee oo<mt»d Tho iniwt .ppoH. to 
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bo Bomowliat mifiralory in habit> flooding upon tlio inoro suoculont plants of an 
iufoBttKl licbl, an(i iidgratiiig to other seetionM after the buds of tlio iiifestod area 
hafl bw*n killo<i or the plant growth retarded, 

110. roiHONJNO TITK HOM, WfilSVlIi IN^ TIID PjBUMOJCT SH<m<m OP S. CaROLTNA. 
(jS. ('arolina HUt. Circ. IIJ} r!b2r>], p. 3. Alistr. in JSsep. fita. Itec., vol. 68, 1926, 
p. «G7.) 

117. A PuotnmsH ok Bom. Wionvii, J»oi8t)NiNu Wouk at tuh Uou.y Spsings 
Bhanoii Kxi*jcujmknt Station. By (J. T. AinoH. {ilmmippi i^tn, Circ. 5^ 
fH>24J, p. 12. AbHtr. in tixp. tSta. AVr., vol. 53, No. 1, 1026, p. 60.) 

118. Ja«sii) in Jiin.uriANi), {Jom>u ofiH.A. DejiL ofAgric., xi., 1, p. 0.) Tho area 
of tho most w'voHi jatwid aitaekn extendo from the uortkorn end of tho 'rransvaal 
through tho low veld of tho oatttorn part of tliis Provineo to tho southoin ond of 
Kwavsilaiid. 'Hio attacks always follow prolonged piTiods of wet anil oloui^sr 
w<*athi*r, and tlds was again tho ease in tho abnormally wot season oxperienoGd 
this yiMir. (lotton growers aco advised to grow only tho more hairy varieties, 
which show gri^ator jasaid rosistanoo. It vs^as observcil, however, that on one farm 
Watts’s Ijong Staple* which is gonorally particulorly suuoeptiblo to jaasid, was 
almost unatt^ked; tho reason for this anomaly lias yot to bo explained, and the 
iuiluonoo of such factors as drainage and local soil and woathor oondiiaons needs 
iurthor investigation. 

119. .1 Assin Dxseash. Tho JR/jwf. Agrk. Journ.^ xxii., 5, p. 606, contains a letter 
from fc\ K. G. doscribing Mr. 11. S. Parry’s theory that Ihe disooloration. andinjory 
apparently directly duo to the attack of jossid is really caused by a fungus of 
which it is tho carrier. 

180. Damaojj J)onm to Ootton Beed by Piakt Buoa. {Queend, Affrh, Joitrn.* 
xxiv. 8, August, 1926, p. 203.) An illustratid artielo by JB. Ballard, Common- 
wi'alth Gotten 'Rntomologiat. Tho plant bugs dealt with in tlds article aro: (l)tho 
harlequin bug, and (2) luid (3} tho large and small cotton stainers. 

IfEt, Cotton Btainkb tioNTBoi.. (iiM.'Jir. Oott. Farmer, vol, i., 7, p. 16.) 

188. MYCOMXtTOAi. Work tk JHSgyfe bubustg 1980-22. By H. R. Brlton-Jones. 
{Mia, o/ Afir, T'rchn, and Hci. flerr. Hull, 40, Cairo, 1926, P.T. 6.) The first 00 
Itfiges ftio dovotwl to Boro shhi, with descriptions of Gig fungus, other host- 
plants (it was found to attack such plents os castor oil, sosamo, pumpkin, cabbage, 
grmutd nut, water-molon, radish, carrot, and poas), tho growth limiting foctots 
(aomtion, naoisturo, and temporaturo), Cio conditions (soil, cultivation, time of 
sowing, etc.) allecthig it in the field, tho remedial moasuros (tri*atmeut oi tho seed 
wilh naphthalene— floinotimcs usoM— and wilh Umo-iiot so), and ending with 
general recommendations a« to cultivation, tinio and depth of sowing, poHitiou. 
on ridge, rotation and drainuge. Ilie hvtcr shorlor jwipors rofor to roo4-tot, 
ajjguliMr leaf-fqK)t, wilt disease, etc. 

183. AMWjiAXi Luav Hi'ot 1>«hhijVhq, Koiusv. By K. Makata, T. Nokajima, and 
B, Taklmoto. {JapnveAe J, Hot., Abstr., 1026, 8, 60; from UuU. AgrUs, Wisp. 8ia. 
Ohoaea, 1024, 10, 1-21. Abstr. from Humia. Ourr. Lit., vol. v., 16, 1026, JS. 83.) 
Angular leaf-spot, a common disease cotton grown In Korea, attacks seedlings, 
stems, bolls and leaves, and its provalonoe is favoured by wot ollmate and laok 
of potash fortUisor, l^oction is through seeds oanying tho organism cm their 
groujud hairs. The organism is reabdant to diyncM and to heat, and is sensitivo 
to limo-sulphur, Bordeaux znixtuxo, formalin, eto., under conditionB stated* 
Efioertivo moaeures of oonirol are soed kreatments; hot wai«e treatment (60^ for 
10 ndn.) and chemioal treatment <0*1 per oeot. oonoidve soblisiate for 10 miss.) 
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foUowMl by dolinting with cornttvcrcinl mtlplmrio acid ivr(‘ woonimcndcd. 
servatioiis aro made on tiio power of rcftwi aiiot to llic dihWiHC <»f lift y*w>v» u v.inelica 
of Upland cotton, and of (Jhineiio, Korean, and Indian varicticH. *Jh<‘ t liincM* 
variety was found to be Ib^t in vcmHlaiwi'. 

124. An iNviasTroATioN ov \ chi' DiajeASKD SnnivtljvrroN Susr^rium 

NYASAiitwi). By K. W. Marnh. {Journ. Text. lyust.t vol. xvi., 10, p T.Jll K.) 
No dofinito oonuootion. was obtablisliod Iwtwccn the fnnga I at tftok u|m>u the internjr 
of a good and tho Htaiuuig of ita lint, Tho deep Htaining nt the Imwe <»I the Iuuih, 
previouHly referred to, in common, but it le not coniiited to the liiit of itit<a*nftny 
disoagod aewla. No example hag been Been of tho outward gpwul t>f mycelium 
through tho eootl ooat to tho hair cells. liSirihemioro, tho projwrtiou uf appar 
ontly healthy Hcetls bearing gtainod lint w'onld indicalo that attack u^ion t he Int ter 
can tako place indopcndcutly. . , . Tho discoloration of tho lint is due to the 
prefienco of a yellow subotanco in the central canal of the ImixH. Tho ajipwvranees 
BUggebt that tluB suiistance hod arisen in the developing hair as a palholi^ieul 
modifioatiou of tho proto]>lnfcmio contentb of tho hair coll. There is no evident 
stain in tho wall of tho hair. 

Spores of a spooios of Neiiuitonpora wore found in numbers lying among the 
hairs and within tho injured seeds. In Iheso seeds, myetdimn ami siMttnngin of 
this fungus were also obaervod. This organism was not obtaineil in eullnre, shico 
neither tho spores nor tho mycelium xiroved to bo viablo. This specit b of AV//«i* 
tospom is apparently identical with tho lungun ternuwl by Nowtdl *‘8{M‘eie8 
and dosenribed as ono of tho cawioH of tlio staining of cotton lint and injury to » ottow 
seeds in tho West Indies. [Paper sineo riH'oivetl from author. ) 

125, Tnu OoNTRor, op l).\MeiKd opp op Cotton SunuiiiNtH iiy Tim lT«n t»r 
l^spupuN, By U. R. JRosen. (iSViVncc, 00 1 10241, 1556, p. Alwlr. in A’rp. 
8t<t, Hec., vol. 52, 1 92C, p. 717.) Watering -with a solution of Uspulun was fonud 
a provotttivo of clamping off. 

126. A BtSBASH Off Cotton (trans. title). By II. A. Tavares. (Wc4. Aijt, ISnu 
Baulo], 24 Bor., Nos. 8 4 [10231, pp. 101-100. Ahstr. in AVji. Httt. ifte., vc»l. 63, 
No. 1, p. 44.) Tho wilt of cotton duo to Fumrivtu vtmvpdum is notinl ns to 
symptoms, oiTcota, injury oauuod, and prevention by nieaus of rotation and umo 
of cotton varioth'S montionc'd as more or hwi resistunt to tho orf^vnisin. 

127, BACJTjinTAi. DnirmioMTioN, and (hNNiNU, op Damp SisieD CorruN. U.v 
A. 0. Bums. {Journ. Texbi xvi., lOiJO, p. 1R5.) 

m NoTjas ow Tun fcJoffT Kot oir (*utton Bowjj m tub Wwt Inijihw Dauhnu 
BY POTTOPhTnonA. By J. 0. Hopkins, IhSo. (d«rt. Btrf., xxxlx., 1025, p. 207 ) 
This disease ia as yet only known hi tho West IndioH, and only spreads after heavy 
or prolonged rain. Infection is proanmod to bo brought almut. by tho splnHldiig 
of the motile Boosporos from the soil on to tho lower bolls. Throe forma ooour, 
the St. Vincent, the Montserrat, and tho ’Trinidad, and this paper dofiortW their 
action on different variotioa of cotton. Details ate then given of methods and 
results, with drawings of various stages, and tho papor ends with a sttininaryi 
(1) At least two spooios of Phytophthora, ono of ^om apparontly having two 
strains, are rosponsiblo; (2) varying powers of virulenco have boon establh^od for 
those fungi, and details of the relative suscoptibUlty or rosistaneo of six vorh’t its 
” ootton described; Sea Island proved to bo the most susooptiblo; (3) all thi-eo 
forms secret© a oeltulose.diBaol'viDg ensymo which can cause a rot nntl etdl- 
separation in the absenoo of tho mycelium from tho host tissue; (4) tho bubaviour 
j germination of tho resting sporo, and growth of tho germ tube are 

desonbod; (6) penetration of the boll and tho passage of tho fungus through t ho 
host tissues aro followed; (6) the rot resulting from growth tho fungus In tho 
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linauo HJi(i lhal. dm* to «‘ii7,ynu‘H nro comiMiml, j>ml the* Hiinilarity between the 
tw<» ]«)iut<‘(i Old ; (7) Ibe poHnibility of utniirol by HXtruyiiig with Bordeaux mixture 
irt indic’ufwi. 

129. STODtLM TN Tim Gmnuh Fusvuium. By W. Brown, M.A., I).Ro. (F., 

Hot,, xxwiii., llhil, |). ;i70); (11., Ditto, xxxix., 1926, j>. 37.‘J.) 

180, (JorroN Bom Shddjuni^. {OkUOmm ftta. Hienn. 7222., 1923-24, x>p. 23,24. 
Alwlr. in Hstp. Sta. Hit'., vol.63, No. 2, 1926, ji. 150.) Inagn'ouUouBOHtudyofthe 
oottoii platii , cotlou btill hIh tiding fti»|K*art‘d to bo in invuTHO ratio to frequency of 
cult ivttt ion. 1 1 waH heavy from aix to <aght daya alter a Hudden drop ia tompora- 
tnrti, but it was not alli't* led matt’‘rially by high tempuraiuro or by elight varifttiontj. 
7’h<‘ tivc'MV xjtiiod of pta’iiistoneo (square axqiearaiieo to Rhodrliiig) was about 
25 d,i. 3 >'H. I’he }M'riod from tho axipeananco of squaroa lo blouming was from 36 to 
40 days. Wimii shethUng oecurretl after blooming it averaged 6*6 days for the 
oontinnouH fruiting branches, 0*8 for tho vegetative branuhos, and 8 days for the 
shtiri dolenninaic branches. IKowor squares boruo on short doterminative 
branches were shed limn on continuous fruiting ami vegetative branehes, and 
tlwiso latter differed only slightly between themsolves. 

181. But) ANB Bont-KHEDDiKO m OoTToK. By G. H. TTlkon, V. Bamauatha 
Ayyar, and It. ChokkaUngajn l^illoi. {I*Hsa livU. 165, 1026.) As a preliminaay 
to a <)otaileit investigation of tho xiroblem of bud- andbolbshetlding, liho dovelop- 
mout oi the cotton jdant has been studied during tlircc seasons, the study being 
limited to tho aboveground portions of tho plant. Hants of tho Gam1)odia 
varh'ty {(}, hirsulum) and cd! Cambodia-like soleotious from a cross botweon Iblii 
vivrii'ty and Bourbon {0. ‘pnrpurafxiens) wore used. 

I’lio rosnlts are ilescribed under the heads of («) bud production, (b) flowering, 
(r) boiling, and (d) shedding. Data for tho following itoma are prosontod in 
tabular and grapliic form: (1) rates of bud-production and shedding, flowering, 
boiling, and boll-sliodding in (3ambodio per x>lant per week; (2) interval from bud 
to flower} (3) olRoionoy In bud-produetion; (1) interval from flower to shedding 
of bolls, lluring tlie investigation the influence on shedding of insect attack 
became prunounoed, and it was sought to estimate tho proportion of shedding 
attrilmiablo to tlds cause. An analysis of buds and bolls shed by the agency of 
I>iiik bollworm, spotted Imllwom, and auotlior of unknown apooios is prosontod 
gmphioally, and tho relative rates of bud* and boU-shedding duo to those and 
other similar agencies are shown. {B,G,l,lt,A,, Bumn, Ourr. Lit., IS. 99.) 

Anti <•/, al«tr. 60, 61, 78. 


imEimrm, amuHAL botahy, jsto. 

132, Tiin Yhmi AnuAn: Hui.ioo'rio'Nr off Vlakts aud Hmnn now Ftrwnn Onora. 
{African Oottfm Journal, vol. i., 13, p. 5.) A bric'f account of Prof. Webber’s 
system for the stdwlion by the cotton farmer of his own seed. 

138. IMiH OnowTii OF OTiM CoOTON Plant in Thuia. I. TlioBolativo Growth* 
rates during SuccosBive Periods of Growth, ami tho Eolation between Growth-rate 
and Bespiratory Index tlirough tho Life-cycle. By B. S. Inamdar, S. B. Bingh, 
B.So„ and T, D. Pando, B.Bc. {A nn. Hoi., xxxix., 1926, p. 281 .) Tho experiments 
desoribod were de8igue<l with a view to obtain a comparison of (a) Tho relative 
growth-rate curves of plants grown in difloront periods of tho year; (b) the roktivo 
growth-rates with variation in the loaf-weight ratio and the leaf-area ratio: 
(e) the relative growth-rates on tho one hatid, and variations in tho respiratoiy 
indioes ol the onlixo plant and of its parts ihrraghout the llfe-oyole on tM other. 
8olootod sochIs of var, romm wore ub(^, and grown separately In pota. Elaborate 
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details of tho work axo given, and it is finally eonehuk'd that tlio pmarth-rntt* t un oh 
ftluiw a xnaximnm increatU', roaohod Moonor or later iieeortliug to the duration of 
tko vegetative periiul, witli a fall at a later period. The inaxiniuiu inenuhe 
stimulation the formation of the ri'produrtive orgatiH. 'J’lie gioatli-rale i'ur\e 
shown three phaw'H: an initial when it agrees neither with the leaf*w«‘iglit nor 
loaf>area ration, an aetive when it nmn parallel to one of thew, and a limil when 
it deereant'H more rapidly than I'ither. The grtiwlh ralo eurva h eoin|Mwrd with 
the ooiiTHo of fclio ri'Hpiratory index througlioui Uie peried of growth, and tiny on* 
found to run parallel, i^otail muni he sought in the original, 

184. OoTTOK Haih; Jth STituoTTiRR. By 0. Disohendorfer. /.‘e/,, 

1925, 7, p. 57.) Tiio author suggest b that in comparing cottons, imusuriiuentH 
of cross-sootional area should roplaoo moasurements of staple-knigth, as Is ing 
capable of more accurate determination. 

And cf. ttbstr. 60, 70, 74, 145. 


aO.OPEHATION. 

136> IIOMIBl RtTLE FOR TWU (lOTTOTST iNlUiha'RV. {Text. RfConUr^ \Uil,. &li* p. fdt.) 
“ In tho report of the world’s spinnors’ takingsof Aincriean cotton up to dune 12, 
1025, from the 1024-1025 crop, wo read that from tho total takiiv's of l,‘»,27tMttM> 
bales Great Britiin’s sliaro is 1,1)87,000 hales, America 6, 10,'1,000 bah s, Continent 
ol Euroijo 4,240,000 hali'S, othor eountrics 886,000 hales. Tlu' for< )’,o)itg ligun s 
represent the following proportions of tho total takings; On^at Britain, 1 1*0(1 f»er 
cent.,* Amcrioa, 40*42 por cent.; Continent of Buropo, lU'iWJ per eeut.j otlu'r toun- 
tries 6*67 ])or cent.” 

The article advocaU'S greater uo-ctperalion in the eel ton iiuluslry, ami etWi- 
dzQS some of the methods in use. 

OBEMISTRY AND PIIYSiCa JN mEIM APPhWMON 7’C 

COTTON PltOBLFAJB. 

18^. Soil aj(i> Soil Ymmsay. {Exp. Bfa. Brc., vol. U., 8, p. 401 ,) The i ddoriul 
gives a valuable summary of the results that have been obtained in inveHtigalionH 
on this subject, 

1®?, Stpunnw ow Son, K-BAfTtoN. HI. Tirn I nm-mMiKAWW or ’wmi I! vnimuitN 
lOS COKOBNtPJUTlOK OF SoiT, HuflfKKHIONS M«ANH OF THW HVUIUMH.N 
maoiiB, IV. Tub Soxr, KHAcmoH or (ViNTUSinuisiiY MANimwi 1 ’u»th ai* Hoik 
jossmo jxo WoaUKW. V, Tun l)Bi''ru*l)iHTiuntm()N or KuAtwm ani* 
oxjtAmtoiT rsr OowirmuoifHLY Mlanurim) Sons. By M. M. (’rowther. VI. Tim 
IwamACttioiir op Aom Soils, Cjjxjiuji Oakboj^atm anh Watkii, m UriiATtoN *fo 
mxt DwaamxAViovr of “Ltsca Kequiiubmbwts.** By K. M. (V*wtUer arnl 
W. S, Martin, {Joum. Agric, Sci., xv., 1 026.) 

188. Novsi os iHJB AvAiLAAiLncTr OF OBaAwo Nitmoosw GoMFOcrinm is Dot 
YtKBmrussTS . 139. IfoiwracHB Bxpiibimibsts ok otb BStorct of Rhkovihu 
WEB SoLOBLa Humus sbom a Soil on m Biwduoiiivkmibs, By B. M. ( 'rowthnr. 
{Jotm. Agrio. Sol, xv., 3, 1926.) 

140. Alkaunb RaAomoN or ms Comos I*LAJr!t. By F. B. Bower and V. K. 
Ohesout. (Science, 60. [1924], No. 1667, p. 406. Abstr. in Exp. Sta. llec., vol. 68» 
No. 2, 1926, p. 169.) Investigations oonduoted by the U.B.1).A. BureauH of 
(menaisfery and Entomology, co-operating, have led the authors to ooiioludo that 
tro alkalimty of the dw ol the cotton plant is atkibuiablo, at least in part, to 
the presenoe of ammonia and trimeihylilmino. It has boon asoertidnod tfaat tri- 
methylamine has a paortiotOar atteaction for tho boll woovik 
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141. Bttidikm iN TUK ruyHK’Ai. Pkopwetoks of Sotts. t, Mkchasioal Pbopbr- 
TI«8 OoN<^nBNHn IN (Mti.TiVA’rinN. By W. B. Hainpa. {Joum, Agrir. 8cl, xv., 

8 , im.) 

143. 1’liK Koii., WITH Si'witAi. Bbfbkknob to Somw of m Inohoauio Con- 
flTtTUKNTH. Uy M. (^arlu'ry. (/tj/nV. Jmirn. [ndin., xx., 4, 1925, p. 277.) A 
paixtr jfo&d at lli«» Agrw'nltural Bwtion of Iho fotUan Boiouoo (JongrpsR, Bouares, 
1025. 

148. 1’na HwKU.iNa or R\w (’otton liAiiw Uohtko M»iMffliRi5iA'EXOif 'Wimovv 
Tbnhion. By M. A. < 'utvi'rt and K. yuinmcrfl, {Jottrn. Text. InM., xvi.,8, p. 1233.) 

144. Totton 11a ni : HwnriTNtj in Alkam. By G. JR. Collina. {Journ. Text. 
Jmt„ 1 025, 16, T. 123.) 

146. TRXTiMq Kinnw and TnEra loENraFiOATiON. (Texf. Recorder, xliii., 609, 
p. 50, and 610, p. 50.) 

146. Gotton Yaun: 'rEHTiNO FOB Btrenoth. By K. Mativor. {MdlkmtFo 
TcxHlhcrkhtc, 1025, 6, 441.) ‘‘'Pho roslatanioo of a coiton y&xn dopcHuls on its 
ix^liirity and {h%mi of twist, avoraf^o hair length, number of haim which am of 
average length, numl}er el short liairs, brealduyg load and oross-sootion of tho 
hairs, number of twists per unit loxigth, typo of cotton, position of iho fibres in 
tho spun yam, and tn^tment of the cotton during tho prnooas of manufiooturo. 
In testing ysrns for strength tlieso factors should not bo oonsidored individually. 
'ITio opinion oxjxrctwed by Kuhn that tho number of doublings and drafts may bo 
<»£ inilueiipo on tho strength is only partially correct.” (B.O.I.E.A., Simm. Qmr. 
Lil., V,, 16, p. L. 20.) 

147. 0<rm>NS»«D pKOTarNS, Istxr.AiKos’. By D. B. Jones and B*. A. Caonka. 
{J. Uiol. (Vim., 1925, 64, 673-683. Abstr. from Bvmm. Chirr. Lit., vol. v., 
16, 1 92.5, H, 75.) Niwly all the fatty and resinous substances and much of the 
pigment arc removal from cottonseed kemels by extracting tho ground product 
with bonssene, thus fsAiilitating extractions of tho laoteins by various solvents. 
IVo globulins, a pontoso pi^otoin, two fraotions with high ash content, and a 
glutolin were isolated, but not a nucleic acid. 

148. OoMPAntsoN OF TB» SiiAn® OF OoOTONB OF Biffbuunf Qrowtos wubn 
l)y«D Toowmm xn tits Same Batix. By IX A. OUbbens and B. P. Bidge. 
{li.OJM.A, Memoirs, vol. iv., 6, 1925.) The dyos used wore a direct, a sulphur, 
and a vat colour. With all throe dyes tried tho lightest shade was obtained with 
Hea Jfalfloid, and suocessively dariccr Hliodes with Rakel, Ui)|m*ih, Texas, Broach, and 
Oomra, in tho order named. 

149. Aoajua Gotton, Uses of. {Tesi. World, 1926, 68, 506. Abstr. from Summ. 
(har. TAt„ vol. v., 16, 1 026, K. 84.) it is slated that in ’Elngland and in parts of 
hVanco Aoala ceil on has been foimd to take a dye better tlian most cottons of tho 
same staple. Most of the uotton last year averaged 1 1 '\| inches, though there wero 
some very large tracts in which the staple avorag^ I i inches. IVo samples exam- 
ined of l^A inch staple wore fotmd to bo good all-round oottxms well a^pted for 
both weaving and knitting yams, and having sufficient natural lustro to mercerize 
well. 
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LEGmjAnoif. 

160. Tkidta. Notification, Commerce ^ AngiiHl R, lOiio. 

(1 ) Thoflc nilcB may bo called tho IndiauC ‘oliou < iiud l*f»' Fact«i m**» 
Euleti, 1026. 

(2) TUoy nhall ootna into torco on ilio oiyhili day of Aunn'»i. 

Ettlos aro made ua 1o the Hyriti'iu t>l inarkinj; loilou IhiU«i l<» !«» em}»l<*><d at 
the vnrioiiH guiuertt'H, each of ■\vlu<‘h, will ilBtlf wm* Hh own diet Idny nuitU 
alw. 'fho (col ton) yi'ar will ht> itliown ami alw» I ho nmninf> mauln*r of the hale. 

161. TlnonisHiA (NoimiBaw), (lovornment Notiei'H No. IIH nod lid of IM*»Y 
Ri'gulutioTiH arc made din cling that all hccd cotton thiU hnn heen »*l«.,‘iru<I hy 
nu inapoctor ahall bo ginned in ai'conlanco with the followltig iuHtnatiotiH: 
(«) Bitlercnt varieties Hhall ho ginned Hoimnitely; {/») tho giiw nhall he <‘lenn« d <»f 
seed between tho ginning of two diflerent varietii'S. Ail eonaignmenlM <*f cotton 
shall bo accompanied by a certiliento from tin* inh|M*clor np(»>ui((d to rriwb 
cotton lint, which will nhow tho rngintt-irtl mark of tho ginner iiml tlie lyiM* murk 
assigned by the inspector. 

Notice No. il5 deals with tho filing of a diito hy which in any preheribed mea 
notion iilants must bo uprooted and all rubluKh ilcHlmyi d, 

152, TAWCtANYiKA TBttitt'ronY. Oovemmcut Notieo No. 7tt ftwhhla the im]M>Tta- 
lion of cotton scod into Ukorowo Island mwo with the pernihution of the Dirt^eior 
of Agriculture. All s<hk 1 cotton purohaMnl must Im‘ ginned on tin* iHltiud. 

163. Mtaistdaedb ifon Cottoh (hiASHinoATjuN in tmh llNritio Statkr ^sti 

Abboad. Dfji, of Affric, *SVrt»irc and JicquloUtry Annuiummnt'i* U2, 

August, 1026.) OmOTAL HtANDAUDS of WIK UnITBU NTATOt !*OU AMliBlfVN 
Cotton Liktmes, (tf.**?. Ikpt, of Agrir„ H^rnire and Iti'i/ulnUoif AnnoHUtum* «/*». 
96.) The oIEoial atatemoiii on Uut HUhjcci ot cotton HtftiutnrdH and Unt(*iw 
standards. 

164. OoTTOpr LaaistiATiON. (Mditorlal in Agr.Amirn. hidia, *x., 6, Neptenilw'r, 
1926.) Pointing out tho prinoiplof^jirovldiug for tho eiinlml »)f tho tnulo hy 
tho trade— which have been followed in drawing up roeent Indiivu iegittluliou. 
Systems of marking are pmvidod tliat onahlo th<‘ history of tm*ry iwvlo to ho Imewl, 
oompulsory statistics of ginning and lading aTOTtMptirwl, imporlalion of mitHide 
eotton into a distriot can ho prevoutiHl hy proolamathui, amt wi on. The art lelo 
should bo toad by all iuterostwl in cotton leglHlaiion. 

AimiEUulNEfWH. 

166. Th» Cottok Trade’s IChhiiicmai. Nuion, »y Hir Pliarim Maeara, Hart 
E&eordert *liii., 61JU p, 62.) Tn tlio IJiwt paragraph the author MtaU*a that 
what is imted is “ oonttdwoo in outsolvtw and breadth of vision, together with 
a realisation that we aro subjoet to world oontingotuiies over wldoh wo have no 
oontffoL” Ho then proooodfl to oaqilain this In mom detail, with spwiial mfereneo 
to tho bogy of Italian and othor oompotitlon. 

IM. Tra OoattoN iNDtrsTBY. By S. H. Ifammomloy, M.P. (iTwf. JiM>rdert 

3iiii.,6n,p.66.) ^ 

16^?. BssKHTiAii Niobd OT TiCB CoTTOw Ikoustuy : Thb Raw Matbioal Huw*i.v. 

{Ttast, B&sorder, riixi,, 6U, p. 66.) 

Cotton T&Ana. {Text, Remdetf xliii., 
whoso huiotibns are defined as Um supply 


168. Tsa Saimifro Mbboeart in ma 
{01, p. 93.) A dsfonoo of the mordhant, 
of oapited and koowledget 
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169. Tiin roTTim 'I’nADiJ. Hy f’. J. Ifomcwood. {Journ, S. Aft, Depi. Agrie., 
xL, 2t p* 1 16.) An I'linnonttuy {iccount of tho JiritlHli trado ftiul its mothodB. 

160, SkinnbiCh (Litton Tuahj! hiummmy ojp tub Worn, i>, 3rd edition, 1026-26. 

(Hkinnor uud <*o. 2r>M. not.) A nmok onlargtni oditiun (2,400 pages) of 

thiK tiumt nw ful work Ijimi juht, upiKHin d. For tltoso who lire unfamiliar witli it, 
it may 1»n wtdi io pvidtuti tht*t it in interiuiUonal, and contains v(*ry complete lists 
o£ mm’hautH, brokers, spinners, agimte, dyers, flnislu'rs, and of all 

who have to do with Iho cott-on or artilloUil silk trade, arranged by countries and 
towns. 'I’his is t«jllo\ve<l by classitlcd lists of manufat'tnrors of various fabrics, 
maeliitM*ry, electrical ami nhoniical arlieles, etc. All indices, etc., aro given in 
six Ianguug<'K. 'I’o anyoin^ who may have occasion to r(‘quir»‘ to rofor to people 
ong.igcci in the trade, tin* book is simply indispensable, and its price is very 
inod('ratp. 

161. Thk BnmHit (jf)’rroN Ikdustoy: Subvjby and pBospmns. By O. W. 
Paniols. {Lmnltm and i'ambridge Kran. Herv., Kpooial Memo., October 14, 1926.) 
'Pho outstanding features of tho British cotton trade ore its dopendenoo upon 
fondgn countries for supply of raw, and sale of inonulooittrcd, material. Table X. 
gives a UH(>ful summary of exports year by year, e.q>rc8sed in poroentojgos of riie 
export of 1U13, tho highf'si sinco reached being 74 per cent, (of piooo goods) in 
ltd 6, and 96 pttf <'cnt. (of yam) lu 1922, though ike value is greater. The dopres* 
siou in trado is put down moro to iho falling off in piece goods than in yam. The 
dwrt'ase in yarn sliows chiefly in tho lower counts, in wlritdi our trade has to meet 
kt'oner compivtitiun. Tho Indian imports of yam, 80 per cent, from iho United 
Kingdom and 2 pttr cent, from ,lapan in 1913-14, were in 1924-26 37 per oont. 
and 68 p(jr cent, rt'sppctively , tlio docroaso ohiofly in tho lower counts. In Table V., 
the pprcontftgo distribution of piece-goods exports, it is soon how the lax Bast 
is falling off (from 61*0 to 46*4 per cent, of the total) while the rest are gaining. 
Tho Kuropean (lontincnt shows a gain from 6*2 to 9*6 per cent., the aelf-goveming 
Dominions from 6* 0 to 7 per cent. “When expresflcd as quantities (Table VI.) the 
result shows that Knropc and the Unittnl States alone have increased their takings. 
Tho shrinkage in th<t imports of tho self-governing Dominions is mainly duo to the 
less demand from Danada. Many further tables thon deal with tho individual 
markets ono by one. Tlio whole gives a very clear survey of iho course of British 
trade, indicating what aro tho genoral tendonoios and tho objects at which (per- 
hatst) to aim, and ending with a discussion of iho short time policy. It should be 
in the hands of anyone intorostod in iho cotton trado as a whole. 

189. A Naw Eju ik ma Ooworr Tradb. By W. Wilkinson. (Te*cf. Recorder, 
xliiL,6X0,p.78*) 

IBS, Cotton Tbawb Fouboasts. (7'extUe World, 1926, 68, p. 1336.) Tho 
summary of market imllcations to Atigust . . . i.e., ... (1) tho tendency of 
raw cotton is to stabilise at a somowluit lower lovol . . .} (3) mill oonsumption 
is increasing . . .; (4) tho doclino in spindlo activity has spont itsolf . . 
tSvmn. fhrr. Lif., M. 67.) 

164. Vjsoorb SiIiK; Tjiboby op MAfruPAoruRK. By R. 0. Herzog. {Fapier^ 
JPeAr., 1026, 28, Fesf^ und Auidmdeiheft, p. 116.) Those who dwire to know 
sometliing of the processes involved in the making of visoose silk will find a 
long and readable abstract of this paper in iho J3.0J,Ji.A. Swum. Cttrr, 14$., 
V., 19, p. 0. 120. 

166, Rspoa* Off tub Oomkittm op tjhii Vsxw Ootwron. to* Smianwio awd 

iBUVSTKrAri Rbsbabou, 1624 26. (X^ondon, 1926, 8s. net.) 
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166. T5.C.1.B,A.; REPOBXOPraBSixrHjAraiTAi.Oioiin!iRAi.MBan;i»o, September 16^ 
1026. Continual progress is l)oing shown by the woirlt of the Shirley Institute, 
vrhoro oighi y -five workers aro now employed. Dr. Crossley’s report of the research 
work shows various features oi interest. The part played by the dillonnt struo- 
tural features ol the hair in mcroerizatiou has been almost oomplotoly eluoidated. 
The siibjeot of mildew has boon investigated in dolail, and muoh useful knowledge 
gained. Mxioh work has also been done upon yams, maohinoiy> siKiug, scouring, 
bloaolmig, dyeitig, finisliing, and other Hubjeots which aro not of direct Intenuit to 
growers of cotton. 

167. Tub Place oe Cotton nr Land Sbttlemunt. By A. G. Owen. {Afr. 
Cott. Jaitrn., i., July 8, 1925, p. 29.) Colton is of great ^vantage as providing 
an export crop. 

168. Bbpobt on Eoonomio and CoMMBnoiAi. Conditions in Totucby. { Dept . 
Overseas Trade y 1926.) 

169. Bibuography ob Books and Papers Eblatino to Cbylon AQraouLTuiBaB 
AND Botany to the End oe the Year 1916. By T. Peloh. {PeraAemya 
Manuals, iii., Colombo, 1926.) 

170. Imperial Colleqe oe Tropioal AoRiotrLTtmE. {Trap, AqricuUwe, vel. ii., 
9, l^ptemhor, 1926.) In the Soptomher number of Tropical Agriculture is a 
supplement containing a report of a Deputation to the Secretary of Slate for the 
Colonies to urge upon him tho claims of the Ooliogo to bo placed on a llrui iinanoial 
basis. 

171. The DTiuz.moN in Industry oe the ShobtCotton Eibbes on the Cotton 
Seed oe Comiorcie . Apropos of abstraot 678, in W.O.&. JReview, Oolohor, 1926, 
p. 37, Mr. do Segundo oalls attention to the fact that tho maohiuo there described 
has no saws, and thus does less damage than'tho ordinary delinting machine. 
Also tho ordinary ohemioal treatment destroys tho short fibre, which has a distiuet 
oommcieial val\ie. 


172. Cotton Lintbbs. By W. W. Chase. {Textile Wadd, 1026, 68, p. 1479.) 
A general article on tho production, uses, and bloaohing of ootion lintors. {Summ. 
Ourr. XiiU, ix., 111.) 

176. CoTTON'SEED OiL. By G. S. Jamieson and W. P. Baughman. {Jonm, Oil 
and Fate Jnd,, 1026, 2, p. 301 . Abatr. in Humn. of Ourr. Lit., vol. v., 10, 1026, 
B. 74.) 


174. Valutb oe Cotton Seed eor Dairy Cows. {Journ. J)(jit. Agrie. for H. 
Africa, vol. xi., 8, p. 279.) “ Owing to the value ol tho oil contained in the flood, 
the entire seed is not used to any extent for fooding purpoflos nowadays. Cotton 
seed has ahnoet entirely been replaced by cottonwood oeko ewe meal, ficom which 
most of the oil has heea. extraotod. 

“ The following table gives tho comparative values of cotton seed and cotton* 
seed oako: 

Average Percentage OomposUion. 


Cotton Seed 
Cotton-seed cake 



Waier. 

Aeh. 

Crude 

Protein. 

Fibre. 

Nitrogen 

free 

Fxtraet. 

Fat. 

V « 

94 

4-C 

10-6 

22*6 

24*9 

19-0 

• « 

7*6 

0-2 

44>1 

8*1 

26*0 

0*1 


It “ will be observed that cotton seed is very high in both fat and fihsro. Owing 
to the high fot-content, cotton seod tends to produce digestive tiouble, for this 
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rmson it Bhould he fed in limited quantitioB. The seed shoxild, of couise, be 
crushed before feeding. 

“ Cotton-seod oako or meal is a v<'ry good nitrogtttions conoonf rate for dairy 
OOW. 1 , and it is generally a fairly cheap source of protein, of whiohit contains a high 
\MWccntage, Tt is better to feed the cako or meal instead of tho HOod itself.” 

176. Ootton; SrowTAKWOtrs UoMBtrsTrojsr. By L. A. Lo Moine. {UAvenir 
Textile, 1926, 7, p. ICO.) Tho BUi)p<iMl ion that it is duo to sparks flying when 
handing the bales is shown to be groundless. 

176. Operations Against TaeTSB Fr.v. (Ithod. Aqrie, Jonm., vol. sxii., 6, 
p. 631.) An experiment which has for its objeet the driving back of tsetse fly 
in tho lA>magundi district has bet'n sanctioned by the Govomment, and is being 
carried out under tho direction of the Qiief Entomologist. During the past few 
years fly has been onoroacliing in the northem area of tho Xiomagondi district. 
An amoimt of £3,000 lias been authorized by tho Govomment, and tho scheme 
in brief is to create a buffer area between the occupied farms and the fly zone 
through which it is hoped tho fly will not ponelrate. 
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'iHL uinur. LO'iioN ( lanviNt* m \ n \\ 


PItRSONAT. N<n'hS 

Mj hu»ii-on ill MiJiU j njn 1 tlu tu} i i i hit 

d(cidi<Hhnt tilu tinu lu (<im fw himi« tt < { lui it tf tm »« ili ft |i 
and li n idulmd lu4 ii ij.niiun lit (<ij i lunh \ tjf 
ji,ri it T» i>,i( i mdMi Simp n i ttidunh udliMlntmi t \\ 1 i I !! ! t 

nudtndtlu caiwo ot uitlt u j h " inf, tnJ <f tjn 'tltur i i ll\ fit i it t 
possible stivut ftntUuHWjfha nee lus<\t< II hd< niKi 1 U J \ ntfl Ne UntI 
boidei llib iuHTHtuKe ftntbe meet ilvotai««i » ' ♦«»» * ft |nilj tttieiis 
and hwiamihttnt> Mith IiKlinn apH iiHm il 1 1 etui ha\i 1 l» ^th fis U^^t 
sfiivKc ^oagll6ulttmld(^tl< jnaiil Jh Siitii innilllitu v hi iri|(ttftd 
by oil and lus influent < will lent, iinut 


Ol 1 l( I US ON I I \V1 


When an oftaev of a etbuul 1)<|iutmeut ef Viuuituia (tr ei tit tHud 
eieimitments of Tmf. ilion I inn sport, eU )ttmt * luiwe’ tmt(a\e Ut u nnUj 
braif H uith him miieh mfoiniatuui that tiuiv I n ttf <t lui iniuhh vtihu it iinili i 
oflueta muthit eeiUnuiH, or let thooflteitmnfUu t tniirot oiie nttUtMiii]^ 1 i]Hra 
tion, 'n lio ha\ o to c uiloe t , e ollate ftui I ui o tttl X ad to inhvrmntmn rt Ul mf t n 1 1 >( i « n 
Tho Cmporation would e,oneotiu(«v^ly mueh appwtiHtn the touihu'v it OireitotH 
of Agiienltmu and uiliua would Im no kind an to inform thtin m tulvaneo if 
poBRiblo, o! the namw, lutdiablet adtlrtHwiB, anel appioxnuato daton of atrival 
lu England o£ oflioo&n earning on loava 'Ilua would gi\o tho i or|>omiion tho 
oppeirtunity of goUing into totuh with the no olhtam theannolvea, anel of giving 
tho latter tho oppeirtnmty tjf meeting mill win another A Im thor eourtof^ 
would be oonforrod if tho oihLoia tlumsehe'e uixm arrival would tall at «i 
infoim, tho oHieen of tho 1 lU} irn ( otfon ( rowin' < or}Hnatum whnh are it the 
ceirnor of Millbauk and Wooei Stie oi (emti am o I v Iho hist de 1 1 in e««l stn e f ) 
uumediatedyeippouitetolhooihie lof tin t le wn Alt iitnforthot olome 


At tho date of writing iho following oflieerH tut on h vv< in 1 nglntul fretm 
cotton growing oountrieii 


Gkild Coaet 

It »» 

Itt^a " 
Kigena 
Tanganyika 
Uganda 


Mr It II Ihiuiing 
Mr W b 1 iHiili. k 
Mr A ( MiNm 
lit W Youngman 
Mr E H Ureiuhart 
Mr A Ihtraim 
Mr B T Wtekham 


ramaan re cnaAr BRuue nr 
BPJ i iy g ivn aoini urn , eeninroRD aid iBsaa 
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OPENING OF THE LOUIS TRICHARDT 
COTTON GINNERY (TRANSVAAL) ON 
WEDNESDAY, OCTOBER 28, 1925, BY 
GENERAL KEMP, 

MINISTER FOR AGRICULTURE, UNION OF SOUTH AFRICA, 

In liis preliminary romarkg tlie Minister stated that the opening 
ol the Louis Tnchardt ginnery marked an important stage in the 
development of the Northern Transvaal. After some referonoos to 
Potgieter and Louis Tiiohardt, who were thd pioneers of our oivihza- 
tiou in tho far north, and to the difficulties which wore encountered, 
and after paymg a tribute to the people of Zoutpansberg, the Minister 
proceeded as follows: 

The Spelonken Cotton Syndicate can to-day be considered as 
the pioneer of cotton-growing and ginning in the Northern Transvaal. 
This Syndicate has spent about £20,000 on the Klein Letaba. Not- 
withstanding the failure of the operations of the Syndicate during 
tho past throe or four years on the Klein Letaha, owing to causes over 
which it had no control— "namely, insects— the Directors have so 
much faith m tho cotton-growing possibilities in the Zoutpansherg 
that they decided to continue, although the locality of their operations 
had to be shifted from the Klein Letaha to Louis Triohardt and 
the farm Dna, twenty miles west of the town, A great sum of money 
has been sunk in Una, 

*' Mr, McCregor, the Manager of the Syndicate, a man who 
has had a great deal of experience in fanning in general and cotton 
culture in particular, has so much faith in your area that he has 
persuaded his Directors to spend a further £16,000 in the erection 
of a large cotton ginnery at Louis Tri(ffiardt, He deserves great 
nt, a ® 
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credit for his cliaraetoristio Scotch, or shall I say, real South African, 
Louis Tiicliardt, energy. 

“ The ginnery, which is tho twenty-fourth registered cotton 
ginnery in tho Union, is a inonumoJit in tho choqnored history of 
Zoutpansborg, and of the faith which you have in tho poBsihiliticHii 
ol this huge, practically untouchod, boautifui district of tho Union. 


Insbots. 

“ As I havo stated, the operations of the Spolouton Cotton 
Syndicate had to be transferred from tho Klein Lotaba to liouis 
Triohardt and the farm Una owing to tho devastation of insects, 
in particular of boll worm. Tho question of insocts is of such a 
serious nature for the whole of the cotton indusiry that I havo now 
made provision for live entomologists to taoklo tho problem in real 
earnest. Two of those arc already giving their whole time and 
attention to this matter. Uiifortunatoly I am exporicncing the 
greatest difficulty in filling the other three posts for which 
provision has boon made; I havo cabled to England and olsowhoro, 
but up to the prosont have not succeeded in getting qualified persons 
for this work. 

Bxpbets yoR TUB Northbbn Trajssvaa.Ii. 

“ Difficulty has also been oxperioncod in getting qualified cotton 
experts who have a scientific and university training. When I hoard 
of Mr. E. M. du Toit, who has just completed his studios in agricultural 
Boienoo, and more particularly in cotton, I cabled to him to America, 
and offered him a position in the Cotton Division of my Doportmewt, 
with a result that he is now stationed at Louis Triohardt in ordor to 
the farmers in the Norlhorn Transvaal. It is up to you to make 
tise of him. 


Sbbd Qubstion. 

“ During the past fewyears wehavehad many complaints asregards 
the purity of our cotton seed. In this matter I have also taken steps 
to solve the problem once and for all. On the Kusienburg Experi- 
mental Farm from twelve to twenty tons of pure bred ctJtton seed 
are now g^own annually. In order to make the best use of this sood, 
ten e^erienoed farmers only have been selected in order to grow and 
multiply this seed under the supervision of my cotton officials. The 
ginning and the sale of the seed thus multiplied will be controlled 
entirely by the Chief of the Tobacco and Cotton Division. Within 
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two years I hope that this problem will at least bo solvod for tho largo 
middlo void cotton areas. Tho sood work for tho low void, however, 
has only just boon started during tho post season, and it wiU, there- 
fore, tako afow years longer before tho sood quostion for tho low veld 
areas will be solvod altogothor. Tho jKoutpansborg district has boon 
granted two sood farms whioh will bo controlled by tho Cotton Divi- 
sion. Ono of thoso is situated on the farm Sweetwators belonging 
to Mr Honning, and tho othor on the farm Una belonging to the 
Spelonkon Cotton Syndicate. 

Cotton PBaTiiiiZBB Plots. 

“As the Department is anxious to get further information about 
the roqniremenls of the cotton crop in tho widely scattered cotton 
areas of tho Union, areas in which tho soil and climate are totally 
dissimilar, I have given instructions that this work should also bo 
tackled. A oortain sum of money has been put aside for eighteen 
sorios of fertilizer plots throughout the whole cotton belt of the 
Union, Two of these series of plots have boon put down for Zout- 
pansberg. A start has already been made with these. These experi- 
ments will be continued for a period of five years and may be extended 
for a further period of five years. This work is slow and requires 
much time and trouble. On this account the plots have been chosen 
*^th a^view to their aooossibility, and also that they may be properly 
controlled by the cotton officials of the Department, at the least 
expense. The results will be invaluable to all cotton growers as well 
as othor farmers. 

Bmpibii Cotton Growing Oorpobation. 

“ In opening this ginnery I would like to make mention of the 
hearty support I have enjoyed from Sir James Currie, the Director of 
tho Empire Cotton Growing Corporation in London, and the officials 
under him. Ho saves liimsolf neither trouble nor expense to assist 
my Department in every possible way. Mr. MiUigan, the representa- 
tive in South Africa of the Empire Cotton Growing Corporation, 
has been very helpful to me. It is a pleasure to mention the great 
harmony whioh exists between him and Mr. Pieter Kooh, the Chief 
of the Cotton Division. The relations between the officials of the 
Empire Cotton Growing Corporation and the officials of the Tobacco 
and Cotton Division have been, and are still, most cordial. The 
splendid co-operation that exists between these two bodies of men 
augurs well for the future of the eotton industry in South Africa. 
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South Afbioan Cotton OvwasBAS. 

“ Our cotton enjoys a good reputation overseas. However, during 
the last few months there have boon several complaiufs about a few 
shipments. Some of the cotton is * nappy ’ and poor. 'L’liis question 
has been investigated and it has been found that the ‘ nep ’ is a 
result of the immature and weak fibre, which in turn was caused by 
the continuous heavy rains and misty cool weather during the past 
abnormal season. Even the most experienced ginners could not 
have ginned the cotton much better, as such a largo poroentago of 
the fibre was so weak. 

** Then complaints reached mo about a small shipment of bales to 
Liverpool. Those were falsely and cross packed. This matter also 
I have thoroughly investigated and find that the shipment consisted 
of about five bales. The original samples submitted to tho Govern- 
ment Cotton Grader wore quite uniform, but false and cross packing 
took place at the ginnery. Tho owners of tho ginnery are naturally 
quite prepared to pay the buyers tho difforonoo in price. Mso 
packing of a bale is the fault of both the farmer and the ginuer. The 
farmer should be more careful in keeping tho difToront pickings apart; 
stained and dirty cotton should not be placed in the same woolpaok 
with clean cotton; frosted cotton whioh is, as a rule, iimnaiuro, should 
also be kept separate, as it is of much poorer quality than properly 
mature cotton, oven though tho former may bo beautiful and clean. 
You know yoursolves what tho result is of mixing tho difToront 
pickings— the price for the whole crop according to tho poorest cotton 
in the crop. Tho managers of ginneries, on tho other hand, should 
take more trouble in mixing seed cotton of more or less the same 
quality more thoroughly before it is put through tho gin in order that 
a uniform, even running staple may bo produced. Wo still Imvo to 
learn more in this respect. During tho past year wo could not assist 
the ginners except by correspondence, as I have had only ono grader. 
So as to get over the difficulty to some extent, I have just appointed 
Mr. Hoyle, a cotton grader of Liverpool. He has already oommonoed 
work; I, therefore, trust that tho position will be better dming tho 
coming season. The Department has also granted throe grading 
scholarships to young South Africans. In three or four years from 
now we ought, therefore, to be well supplied with gradors. 
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Gbadingi^ in tub Union. 

Cotion gi'ading in tho Union is carriod out more efficiently than 
in practically any other country in the world. This is not idle talk, 
it is a fact. Tho system of grading brought into operation three years 
ago by the Cotton Division is so perfect that Dr, Webber of America, 
ono of tho greatest authoritios on cotton, recently remarked in all 
earnest, that it would pay America to send some of her experts to the 
Union in order to study our system of grading. Under our system 
every bale of cotton has to be graded by the Government Cotton 
Graders, and a certificate of quality issued before it can be exported. 
This system gives every satisfaction. 


Dibfioultibs in Marshtino. 

“ The crop in America is so large, approximately fourteen million 
bales, that it controls the whole cotton market, and we can do very 
little with our comparatively small quantity of cotton— namely, 
fifteen thousand bales last year — ^to influence the prices. There have 
recently boon difficulties in connection with the cotton market in 
Durban. However, there is no question of a sudden cessation of the 
Durban Cotton Market. This season has been an exception^ one, 
in so far as the grading of the crop has boon far below the average of 
previous seasons. Eight through the season good colour, high grade 
cotton has boon conspicuous by its absence* Instead, big quantities 
of indilTorent colour cotton of mediocre grade and somewhat wasty 
staple have flooded tho market. There can be no doubt whatsoever 
that it is mainly tho oxoollent colour and high grade of our usual 
production that has drawn buyers to our shores. The world’s pro- 
duction of this style of cotton is relatively small, and consequently 
thero has boon koon competition for our cotton. At the beginning 
of our soiling season wo had a fnB strength of keen buyers and very 
little of tho cotton they wanted. They showed little interest in the 
yollow spot and tingod cotton, with a result that the competition 
was exceptionally poor. The better class cotton, however, found a 
ready sale at good prices. There are several other temporary un- 
favourable factors which I need not discuss at present, as I hope 
shortly to discuss these difficulties fully with my officials in order to 
see whether an improvement cannot be brought about. 
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Question op Payment. 

“ Tho Deparimont is continually being asked to make advances to 
individual cotton growers. Firms and olhors arc now Bonding thoir 
cotton direct to Liivorpool, with a roanlt that in some cases tho pro- 
ducers do not got immodiato payment. Tho way out o£ tho difliculty, 
of course, is oo-oporaiion, and co-oporativo soeiotios can obtain 
advances from tho Land Bank. The remedy is, thcroforo, in tho 
hands of the farmer himself. 

Progress op the Cotton Industry in the Union. 

“ Considering that the cotton industry in South Africa is still very 
young, it is gratifying to note the steady progress wo have made. 
In 1911 tho production in tho Union was approximately fourteen 
thousand pounds lint; in 1910 it was about a quarter of a million 
pounds; in 1921 it was ono and a quarter million pounds, and this 
season, in spite of tho drawbacks, stwon and a half million pounds. 
This is most onoouraging. Unfortunately, as stated before, much of 
this year’s cotton is very poor, but with an ordinary season wo are 
sure to produce the usual liigh grade cotton of the past few years. 

“ During the past year approximately 35,000 morgen wore planted 
to cotton. This is only the beginning. There are about 2,000,000 
morgen in the Union and Swaziland suitable for cotton. Wo have 
firm hopes that the cotton industry is destined to become one of the 
greatest agricultural industries in the Union. 

*' Our Sister State to tho north of tho Limpopo and also our noigh- 
bour on tho oastorn border are going ahead by loaps and boimds, 
and together we should produce a oonsidorablo quantity of cotton in 
the very near future, 

“ At present there is a great shoitago of cotton throughout tho 
whole world. Production is a matter of life and death to the many 
spinners in England and on the Oontinont. Cotton they must have. 
We now have an opportunity of which we must make the fuUest uso» 

“I can give you the assurance that the Government is greatly 
interested in the development of the cotton lands in the Union. From 
what I have already said you can see that I am doing my utmost to 
meet, as far as possible, any reasonable demands. 

** Kay the cotton industry in South Africa develop rapidly and bo 
of a permanent nature, and may it contribute to making our South 
Africa in general, and the Zoutpansbergers in particular, happy and 
prosperous. 

“ I now take groat pleasure in declaring the Louis Triohardt 
Cotton Ginnery open," 
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THE FUTURE OF COTTON GROWING 
IN QUEENSLAND 

BY 

G. EVANS. OIE, M.A, 

Ditector of Cotton Oidluro, QumislanA, 

The history of ootton-growing in Queensland during recent years has 
boon dealt with by the writer in a recently published article.* Ample 
evidence has been collected during the last few years to show that 
certain parts of Queensland are admirably adapted to the production 
of Upland American cotton of excellent quality, so far as the soil 
and climatic conditions are coneemod. Although much of the land 
that was painted with a broad brush as cotton territory during the 
boom days will be found to be not really suitable to this crop, yet 
the area that remains undoubtedly amounts to many thousands of 
acres and forms ono of the largest potential, but as yet undeveloped, 
cotton-producing areas in the world. It will be intoresting, therefore, 
to examine closely the progress made by the industry during these 
last throe years and at the same time to endeavour to assess at their 
true value the various economic or other factors that may tond to 
stimulate or retard development. In other words, is Queensland 
rapidly going to assume a prominent place as a really important 
cotton producer, or is development likely to be a slowor and more 
gradual aftair ? 

Vauiable Climate nhoessitatbs Intellioent Fabmino 

METnons, 

One of those factors is the variability in the climate. 3!he three 
past seasons havo been totally unliko each other. The 19^2-28 
season commenood with fair spring rains, enabling planting to be 
undertaken at the right time and under favourable conditions. The 
season continued favourable until the New Year, but afterwards the 
rains failed and a long drought ensued which was not broken until 
the following November. Good general rains feU towards the end of 
that month and in December. January was generally hot and dry, 

* Ooiton Growing JReriev, vot ii., No. 3, p. 169. 
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bat excessive rain foil tbroughoat February and March and caused 
a good deal of damage, many of tho crops going too much to wood. 
The 1924 spring, boaidos being ooldor, was also wettor than usual, 
and consequently many growers who wore not well oqnii)pod with 
the necessary imploinonts found it difficult to Icoop tho young crops 
clean and froo of woods. Tho wot spring also caused tho cotton 
plants to bo shallow-rootod, with tho result that in February, when a 
heat wavo of oxcoptional duration and severity occurred, tliey wore 
in a poor condition to withstand its eiloois, and a good deal of shedding 
and premature opening of the bolls rosultod. In some parts good 
rain fell after tho heat wave and the plants recovered and sot a now 
crop, but in other areas only light, scalterod showers fell, which toudod 
to stain tho open cotton without adding to tho soil moisture. Early 
frosts ocourrod in the more inland areas in tho third week of April 
and damaged tho top crop. 

Sufficient has boon said to show that tho climato is vaiiablo and 
that there are no sot rainy and dry seasons. India has its monsoons, 
and even in Australia parts of tho Northern Territory and the Cape 
York Peninsula of Queensland havo a fairly regular wot season. It 
means, therefore, that if cotton is to bo successfully grown in Queens- 
land, caroful and intelligeni methods of farming must be employed. 
Early preparation of the ground to include a winter fallow, with a 
view to the utilization of any cold weather rains that may fall, and tho 
proper preparation of the seed bod, are essential. Further, the oorroot 
distance for spacing and frequent inter-cultivation are other common- 
sense prooautions against the spells of drought of varying duration 
that may bo anticipated, and which must inevitably thoroforo be 
guarded against. That these methods arc both practicable and 
possible is proved by the tact that oxcollont yields havo boon (jbtainod 
both on the experimental farms and by oxporionood farmers during 
tho last three seasons. Unfortunately, really experionoed farmers 
are at present comparatively few and far between in the Queensland 
cotton belt, and many of the cotton-growers consist of ex-minors, 
professional men, tradesmen or artisans from tho Old Country or the 
Australian towns. Many are also graziers who have been compelled 
to try their hand at farming owing to the slump in cattle prices. 
Not only have these men not sufficient knowledge of tropical farming 
methods, but they are often lacking in capital, and are usually not well 
with implements. The somewhat haphazard methods 
adopted by these people have met with the inevilable results, and 
they have not obtained the financial returns that they were led to 
espect by land agents and others who interested themselvos in tho 
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cotton boom of 1922. One of mj chief objects, after I had had the 
opportunity of summing up the situation, was to set to work to correct 
this stato of affairs. Obviously the only thing to do was to devise 
some method of imparting the necessary knowledge to these potential 
cotton producers. It was accordingly decided to recruit the best 
trained men available as field assistants. Their duty would be to 
visit the various growers, get them to prepare thoir land early, to 
avoid certain classes of soil and to choose the right land. Methods 
of planting, seed rate, the correct time to thin out, spacing, and the 
necessity for frequent inter-cultivation have all had to be practically 
demonstrated in the field, I consider myself fortunate in the per- 
sonnel that I managed to secure for this important work. The whole 
of the staff selected were practical agriculturists who had passed 
through one or other of the Agricultural Colleges that exist in various 
parts of Australia. The result of their efiforis has been very noticeable 
this year, and the growers, as a whole, have now a much better idea 
about certain of the fundamental facts of cotton-growing than they 
had three years ago. The number of trained men available is, how- 
ever, so small, the distance to be covered so great, and the cotton 
plots so widely scattered, that progress is bound to be more or less 
gradual. Nevertheless, steady improvement is being achieved, and 
those growers who have stuck to the land and not become disgusted 
with their poor results during the last two or throe years are un- 
doubtedly in a much better position to grow the crop. 


Eatoonino, 

The unfortunate controversy about ratooning was really based 
on a misconception. Certain of the self-styled cotton experts ” 
that swarmed in Queensland, and included men from every walk of 
life whose chief distinction seems to have been a lamentable lack of 
knowledge of cotton-growing, spread the notion abroad that cotton 
if ratoonod was drought resistant, did not suiler from pests, and 
required the minimum amount of work. This naturally sounded 
most attractive to that class of grower who, not being previously an 
agriculturist, was led fco believe that he was going to “ get rich quick 
by growing cotton. When I arrived in the country, a Bill prohibiting 
the ratooning of cotton had already been drafted by the State Govern- 
ment, largely as a result of a visit by a cotton-growing delegation 
headed by Mr. Crompton Wood, which had just left. The Premier 
had also announced that no more ratooning would he allowed after 
the 1922 season came to an end. 
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The torriiic outcry that followed when this Bill was passed by 
Parliament is rocont history. It is snfficiont to say that the Local 
Govoiiimont found it politic to repeal tho Act within a few mouths 
of it hoooming law. Tho damage tliat has boon done is coiisidorablo, 
and tho industry will take somo time to r(‘Cover from it. As a result 
of ropoaling tho Act, the majority of tho cotton-growois ratoum»d a 
portion of thoir crop. Tho wiso ones only raloouud a small porlion, 
others ratooned the whole and planted no fresh 8<w‘d. Tho result has 
boon interosting in that tho wot spring provonted tho proper cultiva- 
tion of the ratoon cotton owing to its spreading habit of growth, except 
on very small areas where tho crop could bo woikod by the hoe, but 
only at an excessive cost. Tho soquol has boon that largo airoas of 
ratoon cotton havo boon boaton by tho woods and siimmor grass and 
are now lying abandouod. It is not diflicult to imagine that if tho 
labour that had been put into ratooninghad been dewoted to increasing 
the aroa under plant cotton, which this year has probably yielded 
nearly twico as much per aero as tho ratoon, our crop this year would 
have beon about fifty por cent, groator and the quality immonsoly 
superior. As it is, this season’s crop will probably bo about 11,000 
bales. 

This year’s oxporienoo has at any ralo convinced the growers that 
ratooning is not such an easy matter as they were led to boHeve. 
Experionce has shown that a ratooned crop needs to be cultivated 
just as carefully as plant cotton if a decent yield is to bo obtained, and 
that if this is done it actually costs mioro to bring the crop to harvest. 
The ratoon cotton, curiously enough, sulTorcd more in tho dry spell 
of Dooemher and during tho Pohruary boat wave than the annual, 
as has beon yxoYod by boll counts, and also suilored from posts, as 
Mr. Ballard in a raoont report has proved. Tho rolativo failure of 
the ratoon crop may havo caused a fow men to abandon their holdings 
in the Bookhampton and Dawson Valley areas. It is mostly those, 
however, who are not acquainted with farming methods who have 
gone. The whole controversy, unfortunate as it has been in many 
ways, has, at any rate, brought one fact to the front, and that is that 
cotton requires just as oaroful farming as other crops, and that the 
old cursory methods formerly advocated are not praotioablo. I'or- 
sonally, I am oonvinoed that the practice of ratooning win gradually 
die out over the greater part of Queensland. In the scrub areas, whore 
newly felled blocks are being burnt and brought into cultivation, it 
may persist, but the pink boll worm and higher picking costs will, 
I think, render it unprofitable. On ploughed land and forest country 
generally, I believe that the method of planting fresh seed each year 
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will prevail, more especially when cotton is bought on quality in 
accordance with its actual merits and not merely on a Government 
guarantee. On certain classes of soil and in certain of the drier 
inland belts ratooning may persist here and there, but it is bound to 
act as a “ carry-over” for posts, and the amount produced is not 
likely to bo largo, I do not see how it will be possible for ratoon 
cotton in Queensland to be grown on a large scale under existing 
economic conditions. 


Costs op Pboduotion. 

This important point is one that is being carefully investigated* 
and the figures that it is hoped will shortly be available from the 
Cotton Experimental Farms, where aocurate costs per acre are being 
worked out, should prove instructive. 

The cost of bringing the crop to harvest varies with the class of 
land, season, and other factors. On scrub country the costs are 
different from those on forest land. “ Scrub,” it may be explained, 
is the term given to country covered with dense “ rain forest,” com- 
prising various species of soft-wood trees with a thick undergrowth 
of bushes and shrubs. Forest land is open country with little or no 
undergrowth and covered with more or less scattered trees of hard- 
wood varieties, mainly euoaljrpts. 

The custom in the scrub country is to fell the timber and under- 
growth in the winter months and then, when dry, to fire the whole. 
A crop is then sown by hand in the ashes between the charred stumps 
that remain, One of the favourite crops to be so planted is cotton. 
On certain classes of scrub soils excellent crops of cotton have been 
obtained which have gone a long way to place the new settler on his 
feet and have much more than paid the cost of clearing the land. 
The trouble is that in the second year he cannot plough out his cotton 
because of the stumps, and also he cannot usually afford to employ 
labour to help hii^ to cut down and burn his bushes at the right time. 
The result is that the second year crops, especially near the coast 
and in a normal spring, get choked with weeds because no horse 
implements can be used to keep them down. ¥he second year crop, 
therefore, may prove unprofitable to pick and be abandoned. Large 
areas of these abandoned ratoon cotton plots are seen in the scrub 
areas of the Central District, and they must inevitably serve as a 
breeding ground for pink boll worm and other pests. The real facts 
are just beginning to be appreciated by the growers, and it is a matter 
for consideration whether in the near future it will not be found better 
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to plant the newly burnt scrub with maize or some other crop, or to 
put it down to Rhodes grass as a grazing paddock straight away. 
In any case it is the endeavour of the now settlor to plant Hiiodos 
grass oventually as a foddor for his dairy cows, and cotton is often 
only regarded as a moans of oovoriiig expenses on the cost of foiling 
and clearing tho land, and of giving somo profit as well during tho 
difficult first year on a new holding. 

Since the cost of foiling and clearing is about 80s. to £2 per aero, 
and planting and thinning out comes to perhaps another 10s., the 
total cost of bringing the crop to harvest is not excossive, more 
especially as after a clean burn weeds do not cause trouble to tho 
cotton in its first season. This method is interesting in that it is 
almost identical with that employed by coitaiii primitivo tribes in 
tho jungles of various parts of India. Tho Gond and tho Korku of 
tho Central Provinces forests have their “ dhaiya ** cultivalion for 
millets, and the natives of tho Chittagong Hills practise " jhooining,” 
in which they grow a very coarse short stapled variety of Assam 
cotton. After tho second year, however, the clearing is abandoned 
to the weeds and bamboos and a new piece of forest is tackled. 

It is likely that cotton in Queensland will in the future tend to 
be produced more and more on soil thalj has boon brought under the 
plough, and it is therefore important to study the costs of production 
on this class of land. Various estimates have been made of the cost 
of bringing a crop to the harvesting stage. On an average, and for 
the purposes of estimation, £4 an acre may bo taken as a fairly 
representative figure, if anything perhaps a shade on the low side. 
The yields vary greatly, both in accordance with the soason and also 
with tho methods of tho individual grower. This year, for instance, 
on the Monal Creek Demonstration Earm on the Upper Burnett au 
average of nearly 1,600 lbs. of seed cotton over twonty-ono acres 
(some of which was late planted as an experiment and was severely 
damaged by the early frost) was obtained. The portion planted in 
October actually yielded at the rate of 2,200 lbs. per acre. These 
figures are, of course, exceptional, and although several of the new 
settlers near this farm who adopted the farm methods obtained 
practically as good results, other districts, of course, did not fare so 
web. In some places the rains were not so favourable and tho heat 
wave did more damage, whilst in other areas pink boll worm and boU 
rots were more pronounced. Of the area actually brought to harvest 
this year and not reckoning the abandoned areas, it is fairly safe to 
say that a crop of 700 Ihs. of seed cotton per acre was obtained as an 
average. 
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The cost of bringing this to rail head -will be approximately as 
follows : 


Sad. 

Cost of bmgmg an acre to harvest , + . . 4 0 0 

Picking 700 pounds at 2d per pound . . . . 6 16 8 

Haulage, bags, picking, rent, etc 116 


Total £10 18 2 


This latter item naturally varies in accordance with the distance 
from the railway, but the figure given above may be taken as an 
average. 

This works out at 3*74d. per lb. of seed cotton or for the sake of 
ready reckoning ll-25d. per lb. in the lint, since the ginning percen- 
tage works out at somewhat less than 38 per cent, in actual practice. 

The other charges have been estimated as follows by the Accoun- 
tant to the Department of Agriculture and Stock, Queensland, and 
are based on the 1928-24 crop return, which was about 9,800 bales of 
600 lbs. each: 

EsraMAXBD Cost or Pinmtro Onb Pound or Lon? on Livmbpooi. JiAKOT. 


d. 

1. Grower’s cost of production .. ,, .. 11*26 

2. Inward oar i age on seed cotton 0*0001 

3 Inward freight on seed cotton . . . . . . 0-3298 

4. Ginning and handling charges .. .. . 1*26 

6. Insuiance land risk 0*0671 

6, Wages of weighers and graders . , . . . . 0*1022 

7, Postage 0*0068 

8. Eroight and other shipment charges, overseas ex- 

penses, and handling charges 1*0 

9. Xrwsury interest .< .. 0*686 


Total 16*602 


It should bo noted that items % 3, 4 5 , 6, and 7 are actual costs. 
Xtoms 8 and 9 are estimates, since the final accounts have not yet quite 
been balanced, but they may be accepted as very nearly correct. 

It will be noted that ginmng and handling charges are rather high 
compared with other countries. This figure, however, is the rate 
allowed to the British Australian Cotton Association in their agree- 
ment with the^ local Government, which is not to terminate until 
the end of Jrdy, 1926. No value has been placed on the cotton 
seed produced in this estimate. If this were done the costs under the 
head “ ginning and handling charges" might possibly be materially 
reduced. In other countries the grower usually sets the value of his 
cotton seed against ginning costs. In AustraHa the value of cotton 



94 THE EMPIRE OOTtCON GROWING REVIEW 

seed is as yet small, but may bo expected to appreciate in the nc 
future. 

Items 7 and 8 aoem to be high, and it should be possible to redo 
these Bguros when the industry Bottles down and gels on to a boll 
organized basis. At present thoro is a lot of delay after tho coll- 
is ginned and before it roaches Tjivorpool. Again, a g(iod deal of t 
crop was not disposed of until aftor it had boon in Livorpool J 
several months. This, of courso, partly accounts for the high intor< 
charges. 


Gradino. 

Eor the first two seasons after tlio revival in cotton took pla( 
little attempt at grading was made. This was unfortunate in ma: 
ways. Tho grower naturally got tho impression that all cotton w 
approximately the same valno. Tho slovt^nly grower and proclm 
of short, dirty cotton realized tho same price for his product as t 
grower of good cotton. The result was that thoro was no <»noourH( 
mont to farm bettor or to pick a clean grade. It was soon ovidc 
that this state of affairs could not continue, since not only was Govoi 
ment losing a lot of money on its guarantee, but tho growers w< 
getting a wrong idea about tho cotton industry, which would be bou 
to have a disastrous effect when Govomment control ceased and i 
crop had to be sold on the open market. 

Soon after my arrival, thorofore, tho Govomment agreed to sooi 
the services of a trained cotton classer from Livorpool, and since tl: 
time a rational system of grading and classing seed cotton has be 
gradually evolved,* This process has naturally been a gradual oi 
as local men had to bo recruited and trained in tho work, tip to I 
present a system of grades based on tho univorsal slatidards 1 
been enforced, and a schedule of prices adopted in acoordanoo wj 
the grades only, but after this season it is probable that a sim] 
set of staples -will be introduced also, sinee the new graders have n 
become sufficiently experienced in this art. As was only to bo < 
pected, the introduction of grading methods has caused a oorti 
amount of indignation amongst some of tl^ growers. This was uatu 
after they had been accustomed to obtain high prioos for Ihoir sc 
cotton irrespective of grade or quality. Whilst grading is not popul 
however, I believe that the worst of the agitation has now been g 
over, and many of the best growers have accepted the situation ar 
in fact, recognize that cotton has to be graded and classed if i 

* Vide jSinpir$ Gctfm Cfrotoing JSwiew, rot if., No, S, p. 121," Cotton Grad! 
In Queoftsland,** by G, Evans and L. L. Gudge, 
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"Industry is to be placed on a sound footing. The results obtainod in 
grading wool, butter, and other products have been so beneficial that 
^pular opinion is in favour of cotton classing. It is only the 
ifcdividual grower who complains. 

^ The Need for Goon Seed. 

The figures for cost of production indicate that a Queensland 
[|ktowor at the present timo would have to got between and 
^6d. per lb. for his lint before he could show a profit if he employed 
(kololy hired labour. Ho, therefore, reduces his area, does most of 
l4ie work himself and with the help of his family, and hires as little 
Outside labour as he can. Evon so it will clearly be necessary to 
mow a cotton that will command a consid^able premium over Ameri- 
&n unless the price for the latter increases docidedly again. This 
ihould be possible, since experience during the last two seasons has 
fcroved that a cotton giving a full inches to l-^V inches staple can be 
produced over the greater part of the Queensland cotton hdt The 
crop mentioned above at Monal Creek Farm was Durango, and was 
good, sound-bodied cotton of this staple. Up to the present, however, 
the only seed available has been of mixed origin. During the present 
season this seed has shown signs of great deterioration, so that a good 
deal of it is now averaging | inch to an inch in length only. 

This year it is proposed to issue nothing but aoolimatizod Durango 
sood. Several pure seed community growing areas were organized 
and planted with this end in view last spring. Owing to the fact 
that three years ago all cotton received the same price on the Govern- 
ment guarantee, and that last year only was it found possible to grade 
tl^e cotton, the difference in value of different cottons is not yet 
appreciated by the growers as a rule. The sooner the grower realizes 
that he cannot expect the same price from coarse | inch cotton as for 
good heavy-bodied full 1 J inches, the sooner he will set to work to 
demand bettor seed and improve his methods of cultivation. We have 
proved during the last two years that heavy yields of this class of 
cotton, both of Durango and Aoala, can he produced. It appears 
also to be e< 3 [ually obvious that the Queensland grower oaimot 
afford to grow the present inferior mixed and short stapled cotton. 
It is simply not an economic proposition. 

Imfobianoe of Plant Brbbiuno Work. 

This all tends to emphasize the vital importance of plant breeding 
and selection work, and the successful establishment of the Oallide 
Cotton B^earoh Station in the heart of the medn cotton belt is there- 
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fore a matter for great satisfaction A good start has boon mado in 
breeding typos suitable for this country, and an ondoavour is boing 
mado to breed out typos to suit the various parls of tho Btalo. IjHiU 
t J inches “ broad and butter cotton *’ is aimed at, and certain poinis, 
such 08 tho time of ripening, tho sizo of tho bolls, and similar didails, 
are boing carefully considered, h’urthor than that, a small but keen 
and oinciont staff is being oolloct(‘d and trained, T,vhioh 8h(»ul(l utf 
least ensure that continuity ■which is so essential in work of this"* 
description. 


Cost op Piokino. 

The high charge for picking cotton must strike anybody who is 
oogniaant "mth cotton- growing conditions in other count lies, as a 
serious matter, Eecont figures, published by tho United Htatos 
Bureau of Agricultural Economics, show that in tho picking seasons 
of 1920 and 1924 tho ralo varic'^ from $0.60 to $1 in the eastern belt 
to $1 to $1.60 per 100 lbs. of seed cotton in tho wmtern area whore 
pickers wore scarce and wages higher. The average rate worked out 
at between i^d. and jd. a pound. Tn Africa and India, of eourso, 
picking rates are lower still. It setans evident, therefore, that these 
high picking charges must bo placing Queensland at a serious dis- 
advantage compared with other cotton-growing countries. Tlio 
reason lor this state of afTatrs is undoubtedly partly duo to economic 
causes connected ,yrith tho high cost of living, but is also caused by 
the lack of oxporienoed pickers and to the way in which ilio crop is 
grown. # 

The question of skill in ‘picking may bo expected to riglit itself 
after a few years* oxperi(%o, since it must bo roiuemberod that the 
crop is still only a xxm one in this country, Tlie high min dninttud<‘d 
by pickers is caused by the fact that they are not able to pick largo 
enough tallies to cover the recognized standard wage that is usually 
considered desirablo«-viz., from 12 to 15 shillmgs a day. About 
80 lbs. a day is considered a reasonablo tally, and this is probably 
quite hard work on some of the oiops that are now being grown, 
where the yield is light and the picker consequently has to cover a 
lot of ground in order to fill bis bag. One of the remodios, therefore, 
is to improve the yield per acre, Eho bigger the aero outturn the 
easier it will be to pick. Everything points to the fact, therefore, 
that growers will have to adopt more hetensive methods of cultivation 
in the future. Already there are signs that tho individual acreages 
tinder cotton will be considerably less in the future. Some of the 
large areas of badly cultivated and light yielding cotton have oertaialy 
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paid to pick this season at 2d. a lb. If an examination is nuide 
it the acre yields and the size of the holdings, a marked correlation 
nil be found between high acre yidd and the small size of the indivi- 
[ual holding. It might be addod that a corresponding improvement 
the quality of the cotton will also be noticed. 

Possibly arrangements can be made to enlist the assistance of the 
bone-fruit growers or other sections of the community as a regular 
‘l^ractice during the cotton picking season. A really efi&oient cotton 
picking machine would, of course, do much to solve the difficulty. 
^Unless this problem is solved, however, and cotton picking costs can 
)e lowered considerably below 2d. a lb., it is bound to have a serious 
[ffect on the future of the industry, because the crop cannot stand 
rate. 

Tna EFyaoT of Pbsts and Disbasbs. 

When the cotton boom was at its height about four years ago 
ich publicity was given to a statement that Queensland was prao-' 
illy free from cotton pests. This, of course, has proved to be quite 
(orreot, like a great many of the other wild statements made at that 
le. As a matter of fact, with the exception of the boll weevil, 
leensland has nearly all the major cotton pests. The pmk boll 
}rm appeared about a year and a half ago, and has found a con- 
lial home in the Central District, where the practice of standing 
rer or “ oow-pruning ” the cotton has given it a splendid oppor- 
lity of increasing its numbers and thoroughly estsblishing itself, 
^e prompt measures taken by Government to disinfect all seed by 
it last year has checked the spread to the Southern areas, but there 
doubt that it will be difficult to prevent the pest from spreading 
rdogrew over the whole belt. Already this year in certain areas 
\x the coast north of Gladstone it has caused such damage as to 
jider cotton-growing unprofitable. There is some doubt whether 
?’ill cause such serious damage further inland, as climatic conditions 
keep it in check. In any case its control in those areas where it 
become established is in the hands of the farmers, and consists 
jurning up the debris of the old stalks each year by a certain date 
of observing a close season during which no cotton shall be in 
> Owing to the scattered nature of the holdings it is extremely 
ioult, at present, to get all the growers to co-operate to this end, 
kbably in the course of a few years this pest will have become so 
])us that the need for concerted action will be thrust upon the 
rers, or else they will decide to go out of cotton-growing in these 
^ioulai areas, The same causes render the control of other insect 
izx, s 7 
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DeOONTBOL Off THB INDUSTRY. 

Last year a doputation, consisting of members of the British 
Anstralian Colton Association and tho Queensland Council of Agricul- 
ture, approached tho Boderal Government, with tho reqiiost ihat Iho 
industry should bo released from Government control and that 
instoad of a system of guaranteed prices, a bounty of l||d. a lb. on 
all seed cotton arriving at the gin should be substituted, irrespective 
of quality. A big principle is, of course, involved, and tho cost of 
the bounty would amount to about £90,000 a year on a 10,000 bale 
crop. This, curiously enough, is about tho same as the loss on last 
season’s crop, which under tho guarantee system is shared half and 
half by tho Eodoral and State Governments. It is likely that tho 
guaranteed system of advances will be continued until July 31, 1926, 
as originally promised, and that afterwards some form of decontrol 
win take place. There is no doubt, however, that some carefully 
worked out scheme will have to bo developed to ropUoo iho present 
system, and that if tho matter is not very carefully handled tho 
confidence of the growers will bo shaken. As it is there is already a 
feeling of uncertainty, and unless a definite statement regarding 
terms and prices can be made by Government very shortly, many 
growers will hesitate about preparing their land for the coming 
season's planting in October, and a serious decrease in acreage may 
result. 


Thb Markbtinu Off TUB Crop. 

At present the crop is mostly oonsignod for sale to Liverpool, but 
there is an increasing desire to try and develop a manufiM’turing 
industry in this country. Tenders for tho purchase and use of cotton 
in Australia are now o^lod for, and for the present season 1,000 boles 
have been purchased by a spinning concern in Sydney, and about 
100 bales of low grade cotton have been disposed of to certain firms 
for bedding and upholstery work. There is some talk of a tariff on 
imported cotton goods and also of developing the spinning industry, 
and there is no doubt that the trend of public opinion in Australia 
is towards developing their own cotton manufacturing industry, both 
with the view of saving sea freight on cotton exported and also of 
developing their home markets. These are matters tor the future, 
however, and tho present problem is, of course, to endeavour to ensure 
that enough cotton is grown each season to enable a manufacturing 
husineb to be continuously worked. 
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OONOLUSION. 

My tlaree years in Australia have been somewhat strenuous, but 
most interesting. Arriving as one did after the cotton boom had 
passed the peak of its enthusiasm, one had to settle down to a lot of 
spade work. It is always unpleasant to be compelled to expound 
certain stem facts. These may be wholesome and necessary, but 
are usually unpalatable to the public. My own personal relations 
with the actual grower and those of my staff have, with one or two 
exceptions, been invariably happy, and I have always met with the 
utmost hospitality and kindness when visiting them individually 
on their own farms. The way in which these growers are attempting 
to open up new country under very diflloult conditions has to be 
seen to be thoroughly appreciated. The new settlers, their wives and 
families, have many hardships and disoonodorts to put up with, and, 
if bad seasons come along at the start, often have a difficult time. 
The way in which these difficulties are being faced, and the discomfort 
cheerfully borne, compels admiration. There is a small, but extremdy 
vociferous, section of the community who have been and stiU are 
very much in evidence. They have set themselves up as the deter- 
mined and destructive critics of the Government’s cotton policy and 
have done a good deal of harm by confusing the grower, since they 
have little that is practical or constructive to suggest and their con- 
clusions are not usually based on actual knowledge or real facts, and 
are therefore misleading. Their motives appear to be either personal 
or political, and it is doubtless a good thing for the future of cotton- 
growing in this State that they are comparatively few in number, 
and that most of them axe not cotton growers* 

I was cordially received by the Officers of the Local Agricultural 
Department, and my connection with them has been most happy. 
My relations with the two Ministers and Under-Beorelaries, who have 
been in charge of the Queensland Department of Agriculture and 
Stock during my period of work in this State, have been most pleasant, 
and I wish to record my gratitude lor the courteous and kindly 
attitude they have taken. The Director of Agriculture and his staff 
have always been only too willing to place their knowledge at my dis- 
posal; their intimate acquaintance with local conditions has been 
invaluable, and I have naturally availed myself of it to the fullest 
extent. 

The need for experimental work and for improved seed was obvious 
from the first, as also the need for field officers, whose duty it would 
be to demonstrate certain facts that axe essentiid to profitable cotton 
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oultivaiioii. It is soino sttlis/action to bn ablu to record, therefore, 
that it has been found pobHihlo to eollocl and train a Bina.ll but offieiont 
fitaJOf of held oflicew, and to advocate and act* shirtwl a properly 
W|uippt'd and HtalTed Colton liesearch Station. Plant breeding 
work JH now boiiig done on defuiito ayalemalio linefl, and a lanuvli 
slaff of kiM’ii men luiB been trained in this impoitant work who fihould 
bo capable of carrying on tlio contmuity of the work and indeed of 
elaborating it as the netnl aiifx's, Tbe coming Bea«un ought to boo 
the whole art'U undt'r a purr* seed (Durango), and thia in itself will bo 
a great atop forward, as although Durango may not eventually prove 
to bo tho best variety for the whole Btato, and will, of course, bo 
replaced by bett(*r types as plant breeding becomoB olToctivo, yot it 
is undoubtedly by far the best sood as yot avaUablo in sufllcioni 
quantity. It is sincerely to bo hoped, thoreforo, that tho growers 
will bo wiso enough to avail thomselvos of this opportunity to place 
tho industry on a better footing. Similarly, tho grading and stapling 
of cotton has boon brought into prommonco, and a capable staff has 
boon trained in tho work. Above all, a good deal of the preliminaxy 
opposition has now been overcome, and the general public are begin* 
ning to appreciate the necessity for the classing of cotton on a rational 
basis. 

It will be seen, therefore, that in many respects the cotton-growing 
industry is now on a much sounder foundation than it was when the 
boom started hve years ago. At present there is the inevitable 
reaction after this boom. Economic conditions and the price of 
cotton win be the deciding factors and will dotormino whether the 
industry will steadily expand into an important industry, or whollu‘r 
it will gradually decline owing to thu iaot that tho farmer will not be 
able to make tho crop pay or may find it more profitable to devote 
his energies to other forms of agricultoro. It seems probable, however, 
that cotton has come to stay as a crop that can be usefully introduced 
into the rotation of the small mixed farm over large areas in Queens- 
land, and it will undoubtedly be a big factor in settling the large areas 
of land that await development there. 
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A DISEASE OF QUEENSLAND COTTON SEED 

BY 

0. A. PRATT, M.A., Ph.D., D.IC. 

Samples of Queensland cotton seed of the season 1923-24 were 
received during October, 1924, with the report from Mr, Ballard, 
cotton entomologist to the Corporation, that about 30 per cent, of 
the seeds “ either failed to germinate, or on germination taking place, 
the radicle came through in a diseased condition. The symptom was 
usually a brown discoloured patch on the first root, which later turned 
soft and slimy. In about 77 per cent, of those seeds which failed to 
germinate the contents were a brown slimy mass.” The fafiure to 
germinate of the remaining 23 per cent, is attributed to “ drought 
effect ” — i.e.i absence of embryos or shrivelled embryos in the seeds. 
Examination of seeds before germination revealed the fact that some 
of “ the seeds showed a yellow stain on the embryo, sometimes at 
the tip of the radicle, sometimes on the cotyledons. In some cases 
the radicle was shrivelled away entirely.” 

Confirmation of these observations has been obtained in the 
present investigation. Externally the seeds showed no appearance of 
disease. Several hundred of the seeds were out open and examined. 
About 26 per cent, showed brown patches in the embryo, most often 
in the radicle. Some difficulty was experlonoed in demonstrating 
the presence of fungal hyphss in diseased seeds, either dry or those 
which had been preserved in spirit, probably owing to the abundance 
of food substances in the cells. 

Germination Experiments. 

Seeds were germinated (a) in soil in a greenhouse at Chelsea 
Physio Garden, and (6) in sterilized sand in an incubator at 80® 0. 
The seeds were examined after seven and four days respectively. 

No, of Seeds, Failed to Geminate. Peroewtage Failure. 

(») 66 20 30-S 

(&) 114 82 28-7 

Of those seeds which failed to germinate, nearly all were diseased; 
only two and throe respectively were not. 
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Tlio insides of soino of ibo soods were examined under the micro- 
scope. In each case the omluyo, which had hocomo y<‘llowish brown 
and slimy, showed abundant fungal hyph©. 


IsOLATIOK OF OllOANlSM. 

Attonijits to isolate the organism causing the disease wore made as 
follows: 

(1) Eioni soods which failed to germinate in soil at Chelsea (six 
seeds). 

(2) From seeds which failed to germinate in sand (twelve seeds). 

(8) From dry ungorminated seeds showing brown patches (six 

seeds). 

Those seeds wore out with a sterile knife on a storilo porcelain tile, 
and plates inoculated with small portions from tho interior of each 
Bcod. Tho following modia wore used: Brown’s synlhelic. Brown’s -|- 
lactio acid and plain agar. 

The plates wore examined after four days. Of the twenty-four 
plates, two woro discarded, since they wore ooutaminatodj while 
twenty-two showed Fmarium with abundant miorooonidia and 
maorooonidia, pointed and throe or four septate. When no laclio 
acid had been added, bacteria, principally a golden yellow coccus, 
always appeared with tho fungus (nine times). 

Tho Fusanum and throe bacteria have been isolated by tho usual 
methods. 

The FusaHum isolated is oharactorized by its very abundant 
microoonidia which are dovolopod in chains. Tho soptato macrocon- 
idia ore very sparingly developed and are often absent. It has boini 
found that maorooonidia aro produced to any extent only in thoso 
cultures which aro oontaminatod with bacteria. Cultures woro 
sent to Dr. H. W, WoUenwebor, and he identified tho fungus as 
FuBarium mnilijorm Sheldon, stating that it belongs to the now 
section lAseoh Wr,t Fmlmgt Bherbah, Bailey and Joham, 

The bacteria have been numbered A> B and 0. A is a coccus, 
bright golden y^ow and moist in culture, B is a long rod-shaped 
organism, creamy white and viseous, and 0 consists of short rods, 
cream-coloured but not viscous. 

From the results of the experiments desorihed bdow, the conclusion 
has been reached that the disease of the cotton seeds is due to the 
action of the Fusmtm, and that the bacteria, which have no effect, 
constitute the usual contamination of the hairy seed coat. 
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CORRSLATION OF PfiBSHNOB OF “ EuSAWUM ” WITH DiBBASBD 

Condition of Cotton Sbbdb, 

Hwonty-lwo of the Qiioonsland cotton seeds "which had been 
"washed in a dilute solution of formalin were out under as sterile 
conditions as possible and each put on to a potato mush agar slope. 
When the cultures wore examined after an interval of sevon days, all 
showed bacteria, and six showed the mioroconidial stage of the 
Fusarium as well. Ofhus the Fusarium appeared in 87*6 per cent, of 
the seeds, a proportion which compares well with the number which 
failed to germinate (80 ’8 per cent.) The invariable appearance of 
the bacteria was taken to show that tho attempt to sterilize the seed 
coats was unsuccessful. As a matter of fact, sterilization by this 
method is rendered impracticable by the hairy nature of the seed, which 
makes complete damping of tho seed coat by the solution very diffiLOult, 
It has also been possible to correlate the brown patches in the 
embryo "with the presence of Ftmritm and with failure to germinate. 
For this purpose a number of the seeds were soaked in distilled water 
and then skinned. The embryos were di"vided into two lots: (i.) 
apparently healthy, and (ii.) those "with brown patches. These 
embryos were put to germinate at 80® 0. in sterile Petri dishes lined 
with moist filter paper. 


No. of Seeds 
Tested, 

Germination 
in Tto&rdy-four Bours. 

EaxmiwUion after Five Days. 

(i.) 43 
(ii,) 17 

+ — 

43 0 

5 12 

All without Fwarwm. 

All with Fiuariwn, and radicles of 
five germinated hrown and slimy. 


+ «■ germinated. - ■» failed to germinate. 


InoouiiAtions of Cotton Sbbds. 

A number of inoculation experiments have been carried out in 
which the organisms isolated were introduced into ripe seeds. The 
material available for this purpose consisted of Allen’s Long Staple 
seeds from Northern Nigeria, and Sakelarides seed from the Sudan. 

L'—'Ih this experiment Fttsarium and bacterium A 
were put on to the outsides of the seeds, audit was found that, although 
percentage germination was not reduced, yet, in the case of Fuianvm, 
the radicles #eir6 rotted soon after their appearance, 
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Tlie soods wore placed in tliroo small flasks with sterile water. One 
flask was loft for a control and the others inoculated with the Fusarium 
and bnoterium A, rospeciivoly, and the soods loft to soak overnight. 
All the Boc‘ds wore then removed from the flasks and put to gorniinato. 


Pmttmoit, 

No ofi}ted% 

(Jormination- 
in, Three Daija, 

Rermrls, 



+ - 


Control 

Cl 

35 

29 

SoodlingB with white ruutB, otli,er» 
healthy inside. 

JPusariuM . . 

40 

38 

8 

AU roots brown, four entirely 
slimy tissues full of hyphse. 

Bacterium A. 

49 

27 

22 

Seedlings with white rooto, others 
healthy inside. 


When kept for longer than five days or so all the seedlings rotted, 
controls and inooulatod ones aliko, the rot being duo cliiofiy to an ovil 
smelling baotorium (numbered 1)) derived from some extorntU source. 

Experiment II. — The roots of the hoalthy-looking germinated soodfl 
from Experiment I. wore inoculated, some with Fusarium and some 
with bacterium A, and then loft for throe days. Of the soodlings 
inoculated with the bacterium A, eight wore unafleoted, though tho 
patch of bacteria could be seen dried up on each root, while three were 
partially rutted with the bacterium E, which had appeared as an 
outside contamination in the previous experiment. AU tho soodlings 
(nine) infooted with tho Fusarium were more or leas rotted; abundant 
hyphse were prosent in tho root tissues and tho fungus was sponng 
on the outsidoB of the roots. 

Bxpmmnte HI. — VH.*— In tho following oxperimonta inoculation 
was eflooted by stabbing each seed with a noodle. !l%o soods wore 
soaked for several hours in sterile water, and iXieFiamim or bacteria 
pricked into each seod. The seeds woro left to germinate at 80^ C. 
on moist filter paper in Petri dishes. 

It will be seen by reference to the table in which exponments 
m., I?., Y., VL, and YU are summarized, that the bacteria isolated 
(A, B, C) are incapable of producing the ^seaie in the cotton seeds. 
Though germination may not always he affected by the FusaHum, 
the seedlings are invariaHy rotted. 

On cutting open the seeds inoculated with P')(camnt>-~this was 
done partiotdarly m the case of the Sudan seed— it was found that in 
those seeds which had not germinated large areas wore brown and 
infested with fungal hyphss; the root was always affected, and in 
some cases the entire embryo. The germinated seeds had small 
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nieoted rogioms some distance from the roots. The bro^wn region 
exactly resembled that foTind in a diseased seed. 

It appears, then, that failure to germinate is the result of the 
presence of the Fusarium in the radicle of the embryo, a condition 
more likely to obtain in the diseased seeds where the fungus has been 
present for some time than in the inoculated seeds where the fungus 
has had only a fow days to act. 


SUMMARY OF EXPERIMENTS lU—Vn. 


JExpU 

TreeUment. 

No. of 
Seeds. 

QetvnincUion 
in Three Days, 

Eemarha. 

j 

111. 

NigeHan Seed. 
Control untouched 

St5 

+ 

25 0 

Good. 


Control stabbed .. 

25 

25 

0 

Good* 


Fueariim 

24 

! 1 

23 

Brown rot inside root, 

ly. 

Control untouched 

23 

15 

8 

slimy. 

Good. 


Control stabbed . . 

74 

41 

33 

Slight disooloratioii round 


Fuaatwm . , 

27 

* 

7 20 

stab, three roots poor, 
others good. 

Brown rot, 2 roots dhny. 


Bacterium A 

29 

19 

10 

others poor. 

No rot, roots good. 


Baoteiium C 

19 

11 

8 

Slight discoloration, toots 

V. 

Control . . 

63 

35 

18 

good. 

No rot, three without 


Bacterium B 

67 

48 

19 

embryos. 

No rot, four without em* 
bryofl. 

Good. 

71. 

j 

Sudan Seed. 
Control . . 

16 

11 

6 


Bootorium A 

23 

23 

0 

One disooloured. 


JhmHum . . 

30 

24 

6 

Brown rot and hyphae in- 

VII. 

Control .. 

80 

25 

6 

side. 

Some disooloured round 


Bacterium A , . 

32 

27 

6 

stab. 

A few disooloured round 


Fumrkm . . 
Bacterium B 

37 

14 

23 

stab. 

Brown rot and hypbse. 


29 

21 

8 

As control. 


InOOOLATION BxPBBIMSINTS with CoXTOH PIiAHTS. 

A number of cotton plants in fruit were placed at my disposal by 
the Director of the Boyal Gardens, Kew. These plants were trans- 
ferred to a small greenhouse attached to the Jodr^ Laboratory. 
The greenhouse was kept at a temperature of E. and was very 
damp. The plants, however, soon flagged, and their bolls became 
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infcotocl with “ anthiiicnoso ” due to Colktoirichum before the end 
of the cxpcrimoiit. 

The cotton bolls worn inoculated with the Fumrium and witli 
bcw*tonuin B. Tho inoculations wore carried out with sterile glass 
tubers which had boon drawn out Ui fino points. Each boll was 
inoculated in two places. Tho controls wero stabbed with a glass 
neodlo. A nmubor of bolls woro left untouched. Ono plant bearing 
sovoral bolls was kept in a soparato house. 

The bolls wore cut off the plants after ton days and exaxninod. 
All tho bolls wero more or loss affected by tho attacks of Colleloirichunit 
including thoso from the other house. Each boll was wrapped up 
separately and kept for a wook in a dry place before it was examined 
in detail and tho soods put to germinate. 

Such evidence as has boon obtained supports tho eonolusion^ 
arrived at from the results obtained from tho sood inoculation experi- 
ments, that the b'tbsarium is tho causativo organism, for only whore 
Fmnum lias boon introducod into tho bolls did tho seeds show any 
appearance of disoaso. These soods wero brown inside. 

Attempts to gorminato tho soods colloctod from tho inooulatod 
bolls woro but slightly successful, owing in all probability to tho fact 
that tho soods did not properly ripen as the result of unfavourablo 
conditions of light, tomporature, and moisture. 

Tho fungus is, thou, oapablo of growing into tho soods onoo it 
has been able to get through the boll wall, probably in nature by 
means of insect punoturos. Moroovor, the Fumium produces in 
tho seeds symptoms of disease similar to thoso found in tho disoasod 
Queensland seeds. 


Dxsoushiok. 

As far as the present writer is awaro Fttsanum monili/omf has not 
previoualy been reported to occur in Australia, and, moroovor, this 
is the first time that this species has been described on the ootion 
plant. As a parasite of com in tho southern states of U. S. Amoriea 
it is widespread, causing root, stalk, and ear rots as well as affeoting 
the seed com. An account of FusaHum monUiform is given by 
Wineland (4) who provides a good bibliography. 

More nearly relevant to the present investigation is the work 
of Valleau (2) on seed corn infection with Fmarium monilifmM, 
and that of Manns and Adams (1) on parasitic fungi internal of seed 
com. 

Yalleau (2), working in Kentucky, germinated apparently healthy 
seeds select^ from diseased ears at various distances from obviously 
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mleoted seeds. A high percentage of these seeds gave rise to dis- 
eased seedlings, the root tips of which were brown and rotting. He 
fotmd, also, that the diseased condition of tho soeds might not appear 
in the usual time given for germination tests (seven or eight days), 
but if they were grown in sand for a longer period of time the seed- 
lings frequently developed discolorations of the seed coats and often 
a severe rotting of the roots and stoms. Invariably Fttsarium moni- 
Ufmne was isolated from the rotted roots. 

It will be remembered that rotting of the roots was found to be 
a constant symptom of the presence of Ftesarium moniUforme in cotton 
seedlings. 

It seems clear from Valleau’s work that this fungus is capable of 
causing stalk and root rot of the mature com plant. How far it is 
capable of causing disease of the mature cotton plant it would be 
interesting to know: no evidence on this point has, as yet, appeared. 

Manns and Adams (1) found that Fusarium imniliform was one 
of the four parasites consistently present in the seed com which they 
examined from seventeen states of U.S.A. and that the fungi caused 
inhibition of germination in varying degrees. In discussing the 
Ftisarium, they state that the embryo in the cracked kernels is fre- 
quently killed by the fungus, and, in those cases where germination 
of the seeds has taken place, strong seedlings are seldom developed. 

There is, then, a very close resemblance between the ejffects of 
the presence of Fusarium moniUJorme in the seeds of maize, as de- 
scribed, and those of the same fungus in cotton seed from Queensland. 

Manns and Adams (I) state that, as indeed would be expected, 
seed disinfection of the com did not prove successful owing to the 
manner of internal infection. Talleau (8) also found that various 
methods of seed treatment were ineffective in controlling corn root 
rot. Similarly, it has been found in the present investigation that 
disinfection of the outside of the seed did not destroy the fungus 
inside the cotton seed. 

It may be useful here to refer to the suggestions advanced as to 
the mode of entry of the fungus into the com seed, Yalleau (8) is 
of the opinion that infection takes place before the early dough stage 
and probably occurs through the silks as the result of the infection 
of the exposed silk mass with Fusarium monMJormet presumably 
by means of wind borne spores. Manns and Adams (1) appear to 
favonr the suggestion that infection of the seed com is indirect, 
occurring by means of systemic, stalk, or shank infection. “ When,’^ 
they say« ** the ear is broken in half and a discoloration of the vascular 
system is observed, it is very good evidence of an infected ear.” Such 
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infootion docs not noocssarily follow from tho planting of infected 
good, but may also occur because of soil infoBtaiion. 

How far those suggestions nro helpful in dealing with the problem 
in tho COSO of tho cotton sood romains to ]>g dot onninod exporimontally. 
Attonipts arc now being made to find out whoiher inf (‘Ci ion of tho 
stigmas in tho flowor results in infection of the seed. Tt is hoped, also, 
to inveatigato tho possibility of infootion i hrough i ho pl.«il from 
root infection duo to infected soil Somo duo to this aspect of tho 
problem might have boon afforded by particulars as to tho condition 
of tho cotton plants from which tho disoosod seed was galhorod, but 
these are not available. 

Mr. Ballard, in tho report sent wth tho sample of dwoasod seeds, 
suggests tho probability of insoct agency. To quote from him: ** The 
insect most prevalent all through tho year and the most capable of 
damage is tho big Pentatomid Bug, Teckteoris hanlcsUf generally 
known as the Chinese Bug or Harlequin Bug. It is significant that 
this year (1928-S14) has boon marked by a big increase of this insect 
in the cotton fidds, and it is not, from its habits or colouring, an 
insect that is likely to bo overlooked. I have had reports from all 
parts saying that this bug has been seen this year for the first time, 
and, from personal experience, I know how heavily the fields are 
infested with it. Observation in the fields has shown me that this 
insoot feeds on green bolls and on the seeds after the boll has opened. 
In many coses punctures have been traced through the boll waU, 
which could only have been made by a large insect like Teciacoris 
provided with a powerful proboscis.’* 

Now, such inoculations as have boon offocled in the present 
investigation tend to support the theory of insect puuoi uro. In 1 hose 
expermaents the fungus was introduced into green bolls by mmns of 
fine glass noedles. However, tho two other po8sibiliii(« (the stigma 
and through the plant from the soil) remain to bo explored, so that 
the ease for the insect is by no means proven as yet. 

SuUimY, 

1. Diseased cotton seed from Queensland has been investigated. 
About 80 per cent, of the seeds fail to germinate; of these seeds nearly 
all are diseased— the embryo becomes brown and soft. Bxamina* 
tion of the dry seeds shows that there are brown patches in about 
25 per cent, of the embryos. 

2. Of the seeds which fail to germinate, all give rise to Fu$anmh 
Ihmgal h 3 rph« are easily seen in the rotten tissues. 
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8. Fusarium TnonHiform, producing very abundant miorooonidia 
in chains, and three bacteria, have been isolated from the diseased 
seeds. 

4. “When dry seeds are out and plated out, Fusarium monUiJorme 
is obtained in a ratio much the same as the ratio of failure to 
germinate. Bacteria, probably carried in from the outside of the 
seeds, are obtained in all cases, 

5. All embryos with brown patches give rise to the Fusarium. 

6. When Fusarium monUiforme is put on to healthy seed, ger- 
mination is not reduced, but the seedlings are attacked. 

7. Healthy seedlings are attacked by Fusofnwn, and not by the 
bacteria. 

8. When Fusarium morhiliform and bacteria are stabbed into the 
seed, the bacteria have no e^ect, while the Fusarium produces a 
brown rot resembling that found in the diseased Queen^and seed. 
Germination is aiffected only when the Fusarium has reached the 
radicle. Seedlings are always rotted. 

9. The results of inooulationB of cotton bolls on the plants indicate 
that the Fusarium is capable of growing through the lint and into the 
seeds; moreover, the seeds thus infected are brown inside and do not 
germinate. 

10. The bearing of the work oh stalk, root, and ear rot of com in 
U.S.A. due to Fusarium moniUforme on the cotton seed disease 
problem is discussed, and the possible paths of infection considered. 
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SECTION r.—TITB DIFFICULTIES OF YIELD TRIALS AND 
THE (5ENEIiAL PIITNCIPLEB 

Alice soon, came io the cojtdim'on that %t itwt a verif dijfletdi game indeed. — 

AUOA m WUKDVRLAKD. 


Introdvotory Nora, 

Tfin problem oonsidorod in tho prosont papor is that ot tosting tho 
ooznparativo yields, por unit aroa ol tho ground, of a numl)or of 
difCorcnt variotios of tho same plant. From tho gonoral standpoint, 
it is of no consoquonco what part of tho plant may bo of ooonomio 
importanoQ—sood, stem, loaf, sap, root, or tubor— for the difficulties 
to bo mot and tho principles applied to meet them aro tho samo. 
Tho problem is ouo to which much attondon has boon devoted of 
rocont years f wo bavo made no sltompt in llus arlido to add any- 
thing novel, except, perhaps, on ouo point — tho diflicuKios duo to 
varying weathor— but have simply oudoavoui od to givo an oleimuilary 
exposition of the difficulties, and of the resulting principles on which 
trials should be conducted. In the present section tho gcuoral 
statistical principles are developed; in Section IX. consideration will 
be given to the more practical details of arrangemeitt. 

SaoTiow I. 

1 . The first question that may be asked by anyone of little practical 
experience is, What is the difficulty ? If you want to know what 
are the comparative yields of varieties A and B, why don’t you just 
grow, say, half an acre of each and find out 9 Tho answer is that the 
result of such a test is of no value whatever. The order of magnitude 
of the diffierenoe to be expected is very likely no more than 10 per ' 
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oont. or go, and two plots of tho same variety may show a difference 
as large as this owing to the more or less inevitable differences between 
the two plots as regards character of the soil, drainage, prevalence of 
weeds, and so forth. 

2. Pew people still seem fully to realize how large is the variation 
in jdold over different portions of tho same — apparently fairly uniform 
— afield. In 1910 Hall and Mercer* selected a very uniform area ” 
of one acre in a wheat field at Rothamsted, in which the crop 
“ promised to bo a fair crop for the season and was generally standing 
up well.’' They divided up this acre into little plots of - 5 ^ acre 
(9-68 square yards), and weighed separately the grain from each plot : 
the weights are given in the original paper to the nearest hundredth 
of a pound. The results are summarized in Table I., column 2, by 
grouping the weights to the nearest tenth of a pound. It will be 
seen that the range of variation is enormous : the bulk of the yields 
lie round about the mean (8*945 lbs.), but tail away to nearly as low 
as 2*7 lbs. and rise nearly as high as 5*2 lbs. The highest yields are 
90 per cent, or more in excess of the lowest. The standard deviation 
is 0*469 lb. or 11*6 per cent, of the mean. 

8 . “ But,” our imaginary questioner may reply, “ Ididnot suggest 
taking trial plots so absurdly small as 7 ^ of an acre. 1 suggested 
half-acre plots. A half-acre would contain 260 of your little plots, 
and surely the average so given would be reasonably trustworthy ?” 
If he had dabbled a little in the theory of sampling, he might even 
add that the standard error of the mean yield determined from half 


0*469 

an acre would he only or 0*029 lb.,^nd quite small enough 


for his purpose. ^Unfortunately, the whole of this argument is 
faUacions, and the reason why it is fallacious brings out the special 
difdoulty of yield trials afid’at the same time suggests the method of 
meeting it. 

4. Theory of Sam^lmg for ihe Mean . — ^Before illustrating the 
point on the data, we must first remindf the reader of the theory of 
fluctuations of sampling in the mean. Let X denote the yield feom 


* W. B. Meroer and A. D. Hall, “ The Erperunental Bnox of Held TriaJa,” 
Jmm, Agr. Soienee, jv„ 1911, p, 107. The yield of straw is given aawell as the 
yield of grain of the wheat, and a similar analysis is given of an acre of mangolds. 

f "We cannot avoid assuming that the reader has some familiarity with statas- 
tioal method, though we have endeavoured to give all necessary formula and 
explanations. Those who have not much experienoe should refer to Yule’s 
” latroductiott to the Theory of Statistics” (Gharles QrifiBn and Oo., 12s. Od.), 
especially Chapters VI, -TOT., 1X.-XI, (Oowelalaon), XHU §§ 10-13 (Standard 
Error of the ICean). 
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TABLK I.— YIKLD OJ<’ GRAIN IN POUNDS PROM PLOTS OF ^ J^TII ACRM 
IN A WHKAT PIKU) (<m 2), AND MKAN YIKIJ) IN RANDOM 
(mOUl'S OF TKN PLOTS (t^OL 3) AND STRIPS OF TKN (001. i) 
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^ 

2 1 3 1 t 

Numhi of Plot't uith iultl hlumi Lmilt 

yifhi of (hatn in Pound i 
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BittQh 

Hhown an (hi f^ijl 

Random ^ 
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18 

- 

» 
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ii 

it 
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1 
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|> 
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3 
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if 

II 

3-7 

37 

3 

7 

3*7 


II 

8*8 

4i 

3 

6 

3*8 


II 

3*9 

34 

12 

6 

8*0 

*r 

>» 

4*0 

40 

16 

0 

4‘0 


IS 

4*1 

42 

n 

0 
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fp 

»> 
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28 

4 

8 
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Pi 
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41 

1 

3 
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81 

1 

2 
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1 
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8 
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1) 
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13 
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M 

6*1 

r* 

ft 
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WM 
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* * 


1 

g 

o 

i 

60 

1 

60 


any one of the Httk plots, let N be ibo number of them, and let H 
be the mean yield, so that — 




S(X). 

’"-N 


(i) 


ti^bere S(X) denotes the sum of aU the X’s— the total of the yields 
from all the 500 little plots. Let x denote the deviation of the yield 
on any plot from the mean yield and let 
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Then cr is the standard deviation of tlio yields, and is a measure of thoir 
dispersion round the mean yield. The square of the standard devia- 
tion may be briefly termed the variance (B. A. Fisher). 

Now suppose that we have recorded the yields JErom a very large 
numher of little plots of of an acre, that we record these yields 
on counters, throw thorn into a bag and take out n of tho counters 
at random. We can then form the moan, say Z, of this sample of 
n plots — 

z=^ (X,+X,+ . . . +XJ (8) 

If we koep on taking out such samples of n values at a time, evidently 
the mean of the value of Z tends towards M, the mean of the whole 
record. Further, since there is no essential difference between the 
jGLrst, second, . . . nth counters in the sample, the means of Xi, Xg, 
... X* must also each tend towards M. Hence if s is the deviation of 
Z from M we may also write — 

‘ • 4-flV) (4) 


—where Xx, etc., are the deviations of Xj,, Xg, etc., from M. To find 
tho standard deviation of Z, square both sides of (4) and sum, and we 
have — 


sw4 


fS(®i‘)+s(®,*)+ . . . +SM1 

4-2S(ai *.)+ . . 

^-j-2S(a?g 3/4)4" « • 


( 6 ) 


On tho right-hand side we have first the series of sums of squares, 
S(aii*), S(aJa®)j etc. If there are m samples, each of these sums will 
tend to the value m<r*. Next we have the long series of sums of pro- 
ducts of deviations, S(a^ x^), and so on. But, if we carried out the 
process of sampling as supposed, all these would tend to vanish; 
for a positive deviation % would tend to be equally frequently 
associated with a positive and with a negative deviation and 
the products would therefore tend to cancel out: and so on with all 
the other product-suna. Therefore in these mmmstaims we have 
simply, if e, is the standard deviation of Z — 

:(6) ^ 

The mean of a sample may be regarded as differing by an “ error ’* 
(of sampling) from the “ true ” mean M in the record as a whole: 
6* may be regarded as a measure of efioh errors, and it is usually termed 
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tho “ standard error ” of tho mean— honce onr nao of e ralhor Hum <r 
as the symbol. Note that this, the usual simple foimula, applit»H if, 
but only if, tho procoss of sampling is so carried out that iho product- 
sums, S(£Pi 3 * 2 ), and so on in (6), all tend to be xero. 

If tho oxporiniout is not carriod ouf, in such a way as lo make 
all tho product-sums Koro, tho equation (6) ■will not hold gt)od, but wo 
can still express tho result ])riofly in symbals. '^h(^ eorrolaiioti 
coollioient botwoon any two variables X ntul Y is defint'd by — 




*N«r, ffy 


( 7 ) 


“^whero x and y are tho deviations of tho two vaiiables from their 
rospoctivo moans, tr^ and cr^ are tho standard deviations, and N is 
the number of observations. Itcnco tho product-Bums in (5) may bo 
written, m being tho num1>Dr of samples, mr^^ er, where 

is tho correlation between Xi and rjs tho correlation l>etwe(‘!i 
and oe^t oto., and so on. But tho number of product-Huins is the 

W fit 

number of pairs of n things taken two iogother— -that is, — 

Honoo if f be tho arithmotio moan of «dl tho corrolations fia, of c.] 
wo have — 

(H) 


This is the general form of the equation (6). 

6. Standard Error of Eiffmnm hefween, Two Afeans.— T’inaUy, 
to obtain another formula or two that wo shall require, remembor 
that if X and Y are two mmrrehtfd variables, and / and y tho devia- 
tions from thoir rospoctivo moans— 

•Hsinoe the produot-sum vanishes. Hence if 0*1 and o*j aro tho standard 
deviations of X and Y, and the standard deviation of X - Y 

—<.6., the oarianew add. Now suppose that in our experiment in 
sampling we take out samples vn pairs, work out the mean of oaoh 
sample of the pair, and then the difference of the means— the 
mean of the first sample less the moan of the second sample. In the 
long run the average of this difference must tend to bo zero obviously? 
sometimes the mean of the first sample and sometimes the mean of the 
second being the greater. Bui what will be its standard deviation 9 
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Lot ei be tbo standard deviation (standard error) of the first moan, 
of the second, and lot € 1 ;, bo the standard error of their diHoronoe; 
thon by (6) — 


Therefore by (9) — 






2 ^ 
' n 


( 10 ) 


The general form of (10) is fairly evident. If we draw one sample 
of ni observations from one record in which the standard deviation 
is ( 71 , and a second sample of observations from another record in 
which the standard deviation is ctj,, the standard error of the differ- 
ence between the two means is given by — 

w 


6. Ea^ermeni m Sam^lmg on HaU and Mercer* s Data * — ^An experi- 
ment in sampling on much the lines suggested at the beginning of 
§ 4 was carried out on HaU and Mercer’s data. A copy of the plan of 
the field in the original memoir was made on squared paper, a square 
inch representing each little plot, and the yields entered on this plan, 
which was then out up with scissors so as to give 600 tickets with the 
yields entered on them. These tickets were then mixed up in a bowl, 
drawn out in sets of ton, and the moan yield (per -xhf ®®re) calculated 
for each set. The frequency distribution for the fifty sets of ten is 
shown in column 8 of Table I, : its standard deviation is 0*144 lb. 
The formula (6) gives — 


0*469 0*469 


=0*146 


—which is a very much closer agreement than we have any right to 
expect; the experimont was rather a lucky one. The standard 
deviation is here 3*7 per cent, of the mean. 

7. But what happens if we take, not random sets of ten plots, 
but solid blocks or strips 9 This is the important practical question. 
To iUustrate this, we worked out the mean jrield (per acre) for 
strips made up of ton plots, in a vertical line on the original plan. 
The results for these strips are shown in column 4 of Table I. 
Evidently we have an entirely different state of affairs; the scatter 
is very much greater than for the random sets of ten. Actually that 
standard deviation is 0*806 lb, (7*8 per cent, of the mean) or more than] 
twice as much as before. That is, the actual standard deviation of 1 
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the mean yields from the ten-plot strips is giOtUer than tho value of 
Cg calculated from (6), although (6) 'was verified by Iho means of 
random groups of ten plots. 

8. The roason for this result is fairly ovidont on vor^r litfle con- 
sideration. Since the actual value of tho standard deviation is greaf i‘r 
than the value given by (6), tho product-sums in (5), and therefore 
tho average correlation r in (8), must be positive. Instead of positive 
ari’s bemg on the ■whole associated equally frequently with positive 
and "With negative x^’b, positive ari’s must bo on tho whole associated 
with positive ajg’s and negative XiB with nogativo x^B, and so on. 
That is to say, if any one plot forming part of a strip has a yield above 
the average of the whole acre, the other plots in tho skip must tend 
to show yields above the average also: tho yield on any one plot of a 
strip is positively correlated with the yield on any other plot of tho 
same strip. The average value of this correlation can bo readily 
calculated from (8). Putting w—lO, e,=0*306, <r- 0 4i>U, it gives — 

f=0-37. 

In whatever way we build up blocks of len plots — ejj., siiips of len in 
a line across the field instead of down it, or rooiangles of two awm 
by five down, or rectangles of five across by two down, we would get 
^ result of precisely tho same kind, though of course diffeiing mure 
or less in arithmetical value. And the larger tho blocks or skips worn 
made the greater would be the divorgenoe of the standard dc'viafion 
eg from that given by (6). The following are the results given by 
Hall and Mercer for blocks of different sizes: they do not state how 
their blocks were formed, and their standard deviation for blocks of 
ten plots is rather lower than ours. 


TABLE It— HALL AtTO MBROEE’S RESULTS POR THE STANDAHt) 
BEVIATIOK OF THE YIELD (AS A RBROENTAaR OF THE MEAN 
YIELD) ON BLOCKS OF PLOTB IN A WHEAT FIELD. 


1. 

2. 

8. 

4. 

Nvv/Att 

ofPlcU 

Bloch 

Area (Acres), 

8. d. of 7m M 
pet am, Mean. 

Falue CUvm 
bp (6). 

1 


11-6 

11-8 

2 


10-0 

8*2 

4 


8-9 

5'8 

10 


6>8 

8.7 

10 


7*8 

8’7 

20 


5*7 

2*0 ^ 

50 


5*1 

!■« 










THE PEINGTPLES AND PEAGTICB OP YIELD TEIALS 119 


If random aggregates of plots, instead of solid blocks, had been 
formed as in our experiment, the standard deviations would have 
boen in more or less close agreement with those in column 4: 11 *6, 


IDG ll-G 
V‘2’ Vd' 


Actually the values found were those in column 8, 


and these show greater and greater proportionate divei^ence from the 
figures of column 4. Tlie larger blocks show, indeed, very little 
improvement, and suggest that no farther increase of size would 
bring the standard deviation much below 6 per cent, of the mean. 
Trials with other crops givo very similar figures, if they are rendered 
comparable with each other by expressing the standard deviation 
in the same way as a percentage of the mean: a collection of different 
crops gave 4*9 per cent, for blocks of half an acre, and this confirms 
the suggestion that there is little or no appreciable advantage in 
further increasing the size of the block: the standard error of the 
mean yield from a block of plots totalling half an acre cannot be 
taken as appreciably less than the standard error of the mean yield 
from a block totalling ^ of an acre. Our imaginary objector who 
wanted simply to grow trial plots of half an acre of M.oh of Ms varieties 
would have been quite wrong in assuming that the ordinary formula 
applied and that the standard error would he relatively small. He 
would be doubly wrong as a matter of practice, because not only 
would he be wrong in his assumption but, having grown only a single 
plot of each of his varieties, he would have no means of checking 
his assumption — i.c,, of calculating the standard arror of his own data. 

9. The preceding work has then shown that (1) the ordinary 
formula for the standard error of a mean cannot be applied to the 
mean yield of a block of small plots, because (2) the block does not 
form a random sample, the yields on closely adjacent plots in the 
larger area from which the block is taken tending to be positively 
correlated — i.c., both Mgh or both low. The result is obviously 
what might have been expected, for the soil of a field does not vary 
at random from point to point, but oontmuously, in patches or 
streaks; weeds grow in colonies; a choked drain affects a number of 
contiguous plots, and so forth. It is, therefore, no use to endeavour 
to reduce the standard error by taking large plots of each variety to 
be tested, and the question is how we are going to reduce it. The 
answer is suggested by the source of the dilftoulty. 

10. Small contiguous or closely adjacent plots tend to resemble 
each other.'* Very good : tMs is just what we want fox getting a fair 
comparison between two varieties— we mnt the plots on wMoh they 
are grown to be as like each other as they can possibly be. Keep 
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the plots small, therefore, and as closely adjacent as they can be 
without interfering with one another. Consider the differences only 
between such comparative adjacent plots, and reduce the standard 
error hy increasing the number oj pairs of adjacent and comparable 
plots. This is the general prineiplo of all the methods which have 
been worked out by Dr. E. S. Beaven, of Warminster, and the theoiy 
of which has boon mainly developed by the writer who has, un- 
fortunately, to publish under the pseudonym of “ Student/’* Tlu^ 
size of plot to be chosen, the shape of plot, and the general arrange- 
ment are matters of practice, which depend on the nature of the 
crop, the amount of seed available, and so forth, and these practical 
questions will be dealt with in detail in the second section of the 
paper. For the early stages of variety trials with cereals, when the 
amount of seed available is small, the usual arrangement adopted is a 
“ chessboard ” of very small square plots, the utilized area of each 
of which is no more than one square yard. A strip of those, perhaps 
five plots wide, under a cage of wire netting to protect the crop from 
birds and rabbits, will form the experimental area. Usually it is 
desired to test more than two varieties at once; suppose there are 
eight. Then the simplest arrangement is to sow them in order down 
the strip of plots, thus — 

12 8 4 5 
6 7 8 1 2 

3 4 5 6 7 

8 12 8 4 
5 6 7 8 1 

2 8 4 5 6 

7 8 

« 

—and so on, but other arrangements may bo adopted {Cf. Section II.). 

11. Arithmetical BmwpU . — In one such trial there were eighteen 
plots given to each variety, and columns 2 and 8 of Table III. show 
the yield of |pin (actually weight of ears) in grammes from each of 
the plots for two of the varieties of barley under test, to which we will 
for the moment confine our attention* The plots are simply taken 
in order as th^ occur down the strip, for each variety, the first plot 
of variety X being taken with the first of variety Y, the second of X 
with the second of Y, and so on. These may not be in all eases the 
most closely adjacent pairs, hut a definite rule must be adopted. 
The means are shown in the table; the mean for X is 814 grammes 

* App&ndbc to Hall ariid Mecoer’a paper ia Joum. Agr, SeitnM. Iv., and 

aj^OT paper in BiomtrUfa, xsr,, 1928, p. 271, « On Testing Variottes of 
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exactly, Ihe mean for Y is 845*3, or 31 *8 grammes moio than for X. 
We want to know how far this difference is “ significant ” in the 
statistical sense — i.e., how its magnitude compares with tlio standard 
error of the mean difference detornunod from batohos of eighleeii 
plots taken in comparable pairs m the same %my. 

We have, therefore, first to calcnlato thesiandard deviation of tho 
differences 

D==Y-X. 

Since 


we have for tho deviations 
and 


d—y-x 






N 


In colnmns 4 and 6 of Table III. the deviations x and y aro tabu- 
lated: the positive and negative deviations are totalled soparaloly 
at the foot as a check. Since is 31 4 exactly, tho sum of tho positive 
deviations of x and the sum of the negative deviations must be equal 
to each other. Since is strictly 346^ and we have taken devia- 
tions from the nearest whole number 846, the sum of the positive 
deviations of y must exceed the sum of the negative deviations by 6. 
In column 6 the differences t/ - oj are entered, and again chocked by 
totalling the positive and negative deviations separately. Finally 
in column 7 the squares are entered, and totalled: the sum com(» to 
28,808: dividing this by 18, the number of differences, we have 
1,600*4, and taking the square root 


O'(|[sss40*0 


^(We have ignored the small correction for the fact that is nol zero, 
as it is not appreciable if wo only want throe-figure accuracy). Honco, 
finally, by (6) the standard error of the mean difference, say is 


40*0 40 *‘0 


(«) 


The aotuaj difference between the means is 81*5, and 


l^e difference being 3*82 times its standard error is almost certainly 
iignfificani ; that is to say* if we had a much more extensive series of 
such differences y-o;, as are shown in Table HI. with tho same 
standard deviation 40*0, and took samples of 18 observations out of 
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it, the mean of a sample wonld not exceed 81 *3 more than about 
once in 1,000 trials, owing merely to the fluctuations of sampling. 
(Of. below, §§ 20 to 22 for further explanation.) 

12, To emphasize the advaniage gamed by this procedure, and 
to emphasize also why we gain such advantage, it is desirablo to do a 
little more aiithmetio on those data. Let us determino the standard 
error of the difforenco between tho two means by equation (11) instead. 
In columns 8 and 9 of Table III. the standard deviations of X and Y 
are woiked out and found to be 48’3 and 65 5 respectively. (The 
coiroction for the fact that deviations in Y have not been taken 
from the true mean is agam ignored as negligible.) Hence we have, 
adding their squares, taking the square root, and dividmg by the 
square root of 18 — 

2331-2 

8077-6 

6408-8 

Square root .. 73*64 

divide by 4-24 .. .. 17-83 

or 

e,a =17-88 (6) 

This procedure makes the standard error nearly twice what it was 
81 *8 

by (a):* is 1*81 only, and the observed difference would appear 

to bo by no means oertaioly significant. The reason is that (11) or 
its arithmetical application {h) implies a totally different method of 
sampling from that implied by (a). The method used for (a) implies 
that we are sampling, as stated, from a serm of dvfferences like that 
observed, but more extensive, and we obtam the standard error of 
the mean difference. The’ method implies, therefore, that we have 
arranged our httle plots m the way supposed, so that plots of the 
same number in each series are closely adjacent. The method used 
for (b) entirely ignores arrangement. It tells us merely that if we 
took a sample of eighteen plots at random from a series like that 
observed for X, with a standard deviation 48-8, and another sample 
of eighteen plots at random from a series like that observed for Y, 
with a standard deviation of 66-6; took the difference of the means 
of those samples, and so on for a number of such pairs of samples, 
the standard deviation of the difference of the means should be 17-8, 
or thereabouts. We obtain the standard error of ihe differmce 

* And even so it is hardly legitimate, for eolnmns 2 and 8 are not random 
samples, and (8 ) rather than (6) is apphoahle for the standard eaor of each mean. 
See below, $ 26. 
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heUoeen ihe meaii s. The motliod has no concorn "wit h tlu‘ ari\wic;(*ttu*ut 
of the plots. What we have done in caso («) is to insist iliat wlu*ii \v(‘ 
have picked out a plot of X for the first sample, wo sliall ouf a 
closely adjacent plot of Y for tho socoiid sample; this piuilnoos a 
correlation botwoen tho yields of plots with tho sarni* Jmmhor, snu**' 
soil conditions are similar in adjacent patches, and honee rtMlnces the 
standard deviation of tho dilforoiiees. To coniph'te (hearithiuoth'al 
investigation of tho particnlar oxamplo, wo have worked ont the 
correlation. The products of deviations aro given in columns 10 and 
11 of Table III.: the algebraic sum is 34,276, and dhiding hy 
we have the mean product 1 , 90 1*2. Honoo 

r — j 4.0.71 

^4H-3X65-6 ^ 

This is, so for as our oxperionoo goes, lathor a high eorielatiou: Io\v< r 
values are more usual. Even negative values jmy ocimii . 

The student should note that columns 8 to li of Table 111. have 
been worked out for purely illustrative pur]){)S(*s. ColumnH I iu 7 
are all that is necessary for evaluating tho standard arwr of Iht* 
mean difference by the given method. 

18. Chessboard noUh a Number of Varieties . — ^In §§ II and 12 we 
have only eonsidored a single pair of varietios; usually, as already 
stated, a number aro tostod together. Wo might proceed exactly uh 
in §§ 11, 12 for every pair. But even if as many as eighle<‘n or 
twenty plots aro given to each variety, (hid is a small number of 
observations on which to base a standard d(*viation, and lidle coiifi- 
denoe can be placed on tho differences between tho ralher divojKo 
standard deviations that will lio obtained from dilT(‘u>nt puiis of 
varieties. It is, on llio whole, boltor to uso for ovi'ry pair lui 
average value of tho variance [(§ 4), obtaitu'd by couHidering nil 
possible pairs of variotios. Wo may obtain tbis either by dirtn't 
calculation— which may be a very longtiiy prooosB— or by a short er 
formula which gives tho same result. Tho direct process is illustrateii 
first, as it follows from the work of tho preceding paragraphs. Not 
to make the illustrative arithmetic too long, and to show its form 
completely, we have taken figures for six plots only of each of Avn 
varieties, extracted from the larger chessboard with oightoen plots. 
The data are given in Table IV. At the bottom of each column is 
given the mean for that variety. On the right aro given tho moans for 
all the No. 1 plots, all the No. 2 plots, and so on, but those 
not at present required. 
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TABLE IV— YIELDS OP GRAIN (IN GRAMMES) TROM PLOTS OE 
BARLEY OE 1 SQUARE YARD, CHESSBOARD, EIVB VARIBTIBSj 
SIX PLOTS OE EACH 


Plot 

Number 



Vanetp 

* 


Mean. 

1 

2. 

3. 

4 

6 



1 

387 

372 

360 

340 

398 

360 4 

2 

420 

466 

417 

360 , 

358 

402 0 

3 

363 

376 

400 

368 

334 

3640 

4 

331 

328 

325 

370 

340 

338 8 

5 

368 

383 

378 

395 

320 

366 8 

6 

400 

308 

276 

376 

430 

367-6 

Moan 

374 8 

370-2 

367-6 

360 3 

363-3 

3664 


14, Direct Calculation of the s. d. of Differences for all Possible 
Pairs of Yarieties. — ^A fresh table is first draw up, giving the devia- 
tions of each plot of each variety from the mean of that variety; 
for the present purpose it wiU be quite good enough to take the mean 
to tho nearest whole number. These deviations are shown in 
Table V.; as in columns 4 and 5 of Table III., the positive and 


TABLE V.— DEVIATIONS OE THE YIELDS IN TABLE IV. EROM THE 
MEANS OE THE RESPECTIVE VARIETIES. 


Plot 

Number. 

Variety and Value laTem Ob “ 

' Bough Mean ' 


1. 

2 

3 

4. 

6 


876 

370. 

367 

366. 

363. 

1 

+ 12 

+ 2 

~ 7 

- 26 

i + 36 

2 

+ 48 

+ 86 

+ 60 

- 6 

- 6 

3 

- 22 

+ 6 

+ 43 

- 8 

- 29' 

4 

- 44 

- 42 

- 82 

I + 4 

- 23 

5 

- 17 

+ 13 

■f 21 

+ 29 

- 43 

6 

+ 26 

- 62 

- 82 

+ 9 

■f 67 

Check 

+ 82 

+ 106 

+ 124 

+ 42 

+ 102 

Totals 

» 83 

- 104 

- 121 

- 40 

- 100 


negative deviations are totalled separately to check the work. Next, 
the column for every variety is taken in turn with that for every other, 
and the differences are written down (as in column 6 of Table in.). 
These differences are shown in column 2 of Table VI., the deviation of 
the first variety having always been subtracted from that of the 
second; they s^uld be checked (as in column 6 of Table III.) by 
totalling separate the positive and negative differences, but these 
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TABLE VI— CALCfULATION, EJIOM THE BATA OF TXBriC \ * ()1 ITT 11 
STANDARD DEVlATIOlsr OF DIFFEKIJNCI^ I‘t*H ALL I'OSMHLL 
PAIRS OF VARIETIES TOGETHER 


Fw of 
VanetieJ 


Dij^Tcnjico 

Deviation 

- 10 
40 
H 27 
4 2 

+ 30 

- 87 

~ 10 
H 15 
+ 66 
4 12 
+ 38 
-107 

- 38 

- 61 
h 14 
4 48 
4- 46 
- 16 


SquaK 

lOlT 

1»000 

720 

4 

900 

7,660 

226 

4,226 

144 

1,414 

11,440 

1,444 

2,601 

106 

2,304 

2,116 

266 


of 


Ihfft « »» * 

l)t i uitum 


3 

ftud 

6 

+ 23 
- 60 

- 7 
+ 21 

— 26 

4“ 42 

629 

2,500 

49 

441 

676 

1,764 

3 

and 

6 


- 9 

81 


2 

- 26 

625 

4 

and 

4- 38 

1,441 

and 

8 

+ 10 
+ 8 
- 20 

100 

64 

400 

6 

Total 

1 

- 

— 


\ It 
- <10 

- 34 
\ 10 

- 66 
4-m 

m JIM 

- 16 
- 06 
- 61 
4 36 
4* 8 

4 01 


I 0) 
I 1 
- 21 

- 27 

- 72 
¥ 6H 


Aw/m< n 

7Sl 

H, 2S1 
160 

2,116 

206 

5.0 tl 

I, 000 
h,i<m 
LL »6 

30! 
3,136 
10,6(1 
»» M t# ■* 

301 

4,366 

2.001 

1,296 

64 

6,281 




81 

i,ooc 

22,201 

3,72 J 
1 

411 

720 

n,iHi 

3 . 361 . 


161,420 


check-totals have been omitted to save space. When those diffes- 
enoes have been obtained and checked, the squares arc next onterod 
m oolmrm 8 and totafled. The total is 161,420, and the niunbor of 
differences is 60, hence— 


=^-5^=2, 690 8 

<r^— 61 ‘STsssstandard deviation of the diff erences 
between comparable plots. 
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Ilenoe, finally, for the standard error of mean diJfferonce based on 
six pairs of plots, wo have — 


61-87 .. . 
^=^= 21.2 


(») 


Variety 1 shows the greatest mean yield (374-8 grammes), and 
Variety 3 shows the lowest (357-5 grammes) : difference, 17-3 grammes. 
IThis is loss than the standard error, so that on this small test, with 
six plots only, none of the varieties appear to be significantly different. 

15. At this stage wo may ask ourselves, as in the case of Table 
III,, whether we have gained anything by working in this way. 
Have wo, that is to say, got a standard error at all smaller than we 
would have obtained by simply comparing the means of two groups 


TABLE Vn --SQUARES OP THE DEVUTIONS OF TABLE V. POR 

CALCULATION OP <r*- 


Plot 

N'tonber. 

Vmiety. 

1, 

2. 

3. 

4. 

5. 

1 

144 

4 

49 

676 

1,225 

2 

2,026 

7,226 

8,600 

36 

26 

3 

484 

25 

1,849 

64 

841 

4 

1,936 

1,764 

1,024 

16 

529 

5 

289 

169 

441 

841 

1,849 

6 

626 

3,844 

6,724 

81 

4,489 

Totals 

6,503 

13,031 

13,687 

1,714 

8,068 

Grand total 

— 


i 


42,893 


of six plots taken at random, without respect to their order 9 To 
answer this question we will work out an average variance for the plots 
of a variety from the data of Table V. Table VII. shows the squares 
of the deviations, of which the grand total is 42,893. Dividing by 
the number of plots, thirty, we have— 


4^8 
80 


:1.429-8 


cr,s=37-8, 

where we have used to denote this quantity, the average variance 
of a variety round its own mean. The standard error of the difference 
of two means is therefore by (10)— 


87-8VC 68-6 „ 


.(&) 


V6 V6 

This is little more than the value given by (o), so the gaininthis oa^fe 
is very small But the aeleeticm of six plots, out of the eighteen that 
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were actually used, which was made to give a brief illustrat ivo exa niple, 
has by chance been unfortunate, for the oomploto dal a show a con- 
siderable gain (see below, § 17). 

1 6. Brief Method of Calculating tlic s. d. of Differencc'ifor all J V»ssj7;/r 
Pairs of Varieties. — With many varidies tho method of Iho l.wf paia- 
graph involves very lengthy calculations. Thus, if wo Jiavt» < igld 


varieties, tho numbor of pairs is 


7i{n - 1 ) 
" 2 “ 


or 28; with uiiio varidiow 


it is 8G, and with oightoen pairs of plots this would mean 50*1 differ- 
ences to be worked out and their squares writl on down in tho first eaao, 
and 64.8 in the sooond. Nevertholoss, this was tho way Iho work 
had to be done until quite recently; it could only bo abbrovialed if 
one was content with a rough standard dovialion, obtaiiuHl, e.//., 
by using only a selection of all tho possiblo pairs of vaiieth's. 
“ Student ** {Biometrilca, xv.),*with the aid of E. A. Eishor, has now 
indicated a brief method. We will first give the formula (hligbUy 
modified from his) and indicate its uso, and then give a proof for lbow» 
who care to follow it. Let as in § 14, be the moan variauco of 
differences between comparable plots, wliich it is desired to find. 
Let cf, as in § 15, be the moan variance of yield for a variety riumd 
its own mean. Let a-p be the standard deviation of the moans for 
plots of the same number, as given on the right of Table IV. And, 
finally, let m be the numbor of varieties. Then— 




We have already foimd <r^ (§ 15): or,’=wl, 429*8. Tho work for w 
given in Table VIIL, and wo have <r„ IH*8. 

Hence, as mss5, 

<r/-^(l,a9-8 - 868-6)=.i5,6()0-6. 

The trifling dilterenoe from the previous result (2,690*8) is due to the 
use of rough values for the means and the omission of oorreotions. 

It is evident that this way of working represents an inimonsD 
gain. To repeat the steps that arejifeoessary s (1) Tabulate tho yields 
on the plots of the chessboard asin Table IV. (2) Draw up a now 
table, as Table V., giving the deviations of the yirids of each variety 
on each plot from the mean of that variety. (8) Erom this table 
find (Tp^, as Table VH. (4) From the means on the right of the table 
in the form of Table TV. find ^ TaWe VIII. (6) The equa- 
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TABLK VEIL- -CALCULATION Of THE STANDABD DEVIATION 
Ob’ THE MEANS OF PLOTS OF THE SAME NUMBEB. DATA OF 
TABLE IV., BIOIIT-HAND COLUMN. 


Phft 

Numhrr. 

r>ata 

{Table IV.). 

DeviaiioM. 

- 

Sgmrea, 

1 

aeo-4 

3*0 

9-00 

2 

402-0 

+ 36-6 

1,267-36 

» 

30t-0 

- 2-4 

6-76 

4 

m-s 

- 27-6 

761-76 

r> 

360-8 

+ 0*4 

0-16 

(i 

357-0 

- 8-8 

77-44 



+ 39-0 

2,121-48 


366-4 

- 38-8 

853-58 


tion (12) gives er^, tho standard deviation of differences, and if » be 


the number of plots used for each variety, is the standard error 
of tiiu mt^an differonoo. 

17. Wo may oouoludo the arithmetical examples by giving some 
fignioH for the actual standard errors that have been obtained -with 
tlio oliortsboard, using twenty plots for oaoh variety. We give the 
slandard errors by both methods of working, so as to show the 
gain by comparitig adJaoOnt plots. 


( 1 ) . ( 2 ) 

Chmhoard i[>V2 

Trial V20 

1 12*8 10-1 

2 14*1 11-6 

8 16*1 10'4 


All the daia refer to plots of one yard square, as stated, with the 
same number of seeds sown in each. Bcsults Nos. 1 and 2 refer to 
two chessboards (barley) at Oambridgo: No. 2 is tho chessboard from 
which six plois for ftvo varieties wore extracted for the preceding 
oxaiuplo, i)uli the number of plots has boon takon as twenty (instead 
of tho actual number, oightoon) for tho sake of comparability. The 
data for No. 3 arc taken from Student’s” Biomtnka paper, and 
refer to a ehossboard of Dr. Boaven’s. All g^vo standard errors, in very 
dose agreement, of a little over 10 grammes or 8*4 per cent, of the 
moan yield. The gain by oomjparison of adjacent plots is in each case 
oonsidorable. It ia most considerable in No. 8, where we would have- 
tp take doable the number of plots in column 1, or more, to reduce 

t^o standard error to the value in column % since 

nx, a 9 
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18. Proof of Egwtion (12). — ^Let the data be arranged as in Table 
A (that is, as in Table IV.), Y denoting the yield on any one plot, 
the first numerical subscript denoting the variety and (he second 
the number of the plot. Let us derive from this a second table. 
Table B, as we derived Table V. from Table IV., by writing down 
the deviation of the yield on each plot of each variety from the ni<^an 
of that variety. The mean of each column is now zero. Tho moan of 


TABLE A. 


Plot. 




Variety. 



Mean, 

1 

2 

3 

• • 

« • 

m 

1 


*32 

Yai 


« 9 

Ya.1 

mniiiii 

2 


Y« 


m 9 

Ymj 


3 


Y^ 

Ya, 


a « 



« 

• 

a 

« 


a 9 

a 


* 

» 

• 

m 


a • 

a 




f 

m 


• * 

« 


n 

Yin 

Y,a 

'^2, 


• • 

Y^^ 

\\ 

Hean 

Ml 

Ma 

Ma 

♦ • 

k t 

M« 

M 


TABLE B. 


Plot. 


Varietf/. 


m 


1 

Vu 



• 

ft 

ft 


ih 

2 

Vjj 

Vii 


9 

« 

ft 

• 

P» 

8 

Vw 

% 


« 

ft 

ft 

• v«j 

P\ 



k 

♦ 

k 

ft 

ft 

* * 

ft 

■ 

• 

* 

9 

« 

ft 

« 

ft t 

ft 

1 

* 

ft 

f 


* 

ft 

« 

4 « 

ft 

n 



«8 

♦ 

ft 

ft 

• «am 

r» 

Mean 

0 

0 

0 

ft 

* 

If 

0 

0 


Mfan. 


row r is whero 2 ?^=sP,-M: for the sum of tho row, which was 
mPf in Table A, is now— 

wPjr' — (Mi“{-Ma-|“ • . . — M). 

From these tables we can derive five standard deviations for which 
we will use the following symbols. 

1. The s. d. of the Y’s round the general mean M-ascr,. 

2. The 8, d, of tho variety-means Mj, Mj, etc., round tho general 
mean 
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3. The s. d. of the means of plots of the same number, P^, Pj, 
etc., round the general mean 

4. The s. d. of the deviations %, ©u, ©aj, etc., from the respective 
variety-means =ore. 

6. The s. d. of the differences of the ©*s for plots of the same 
number, taking every variety with every other, —cr^. 

The last three are symbols that we have already defined and used, 
and is the quantity that we wish to determine. Using the direct 
method, as in the arithmetical example, § 14, we take every column 
of Table B in turn with every other, sum the squares of differences 

of the ©’s on the same line, and divide by their number ^ 
thus obtaining — 

( 18 ) 

Now consider the sum on the right-hand side. Every ©® with a given 
suffix occurs w-1 times, since each column is taken with every other. 
Hence, since for the whole table — 

we have — 

(14) 

Now consider the product-sum 8(2©^ ©,«). Eor any one row of Table 
B each © is multiplied by every © except itself. Thus for ©u. the sum 
of all the products involving it may be written — 

- »ii)«»npi©ix - 

Eor the whole of the first row the sum of the products is therefore: 

- S(©%i). 

But, extending the sum to the whole table — 


^ S(p“)=ssW<rp*, S(©’)=WW(r,* 

S(2©rt ©rt) =in*n<rp* - mtw/ (16) 

and hence — 


0 


W - «»■» ) * *( 16 ) 


which is our equation (12) of § 16. “ Student” uses a different rda- 
tion of a slightly different £orm» The distribution of aU the yields is 
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compouQded of the distributions for the several varicih'S, and hence 
[of. Yule, “Introduction to tho Theory of Statistics,” chap. viii.» 
§ 11, e<iuation (7)]— 

o-y*— 

and therefore we have — 




(18) 


from which his equation for the standard error foUovfS.* But (Ift) 
is a more convenient form for practical use. For (18) wo hav() to 
calculate three standard deviations: o-^ which seems of no iniorcst, 
the s. d. of varietal means, and cr^, the s. d. of i)lot-row moans. 
For (16) we require only two standard deviations: <r, which wo ought 
to calculate in any case in order to tost whether wo arc gaining any- 
thing by the chessboard method, and 

There is a gain by the chessboard method if — 


m 


- cr/) 




,(J9) 


Since or, increases with increasing heterogeneity of tho soil, tho im- 
provement is the greater the greater tho hoterogonoity of tiht» soil. 
The following are the data for tho first two chesshoards citinl in § 17 
and for tho data used in tho short example of §§ 18 to 10. 


1,680*6 787-8 H 

2,446*8 1,260-4 9 

1,429*8 808*6 6 


In the first two oases c,* is roughly about twice oy*, while tho value# 
of m are 8 and 9 respectively, and the gain is oonsoquently oonsidor- 
able: in the third case <r,» is roughly nearly four times tf,*, while m is 
only five, and consequently the gain is slight (c/. § 16 and § 17). 

19. La the preceding paragraphs we have been specifically con- 
sidering the smaU-plot chessboard, such as is used for testing now 
varieties of cereals in the early stages. But such a scale of plots is not 
possible for some crops — e.g., roots, or potatoes, or bush crops of any 


* But by tfthiiig the standard error as uot y'J*. “Student*#” a*, 
my <r,5 his <r» is my his «r*iB my or,. 
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kind; and oven in the case of cereals the treatnaent is so artificial — 
the seeds being sown separately with wide spacmg — ^that the trials 
on the small-plot chessboard must bo followed or accompanied by 
trials under field conditions. The statistical methods to be followed 
will, however, bo broadly the same in any case. Whatever the size 
or shape of plot adopted, a number of plots of each variety to be tested 
must be sown or planted; this number should if possible be the same 
for each variety, and the plots should be arranged as far as possible 
in the same way as for the small-plot chessboard — i.e,, so that a 
number of pairs of comparative plots can be obtained. The investiga- 
tor who follows carefully the descriptions of the preceding paragraphs 
will, we think, be able to adapt the methods to his own case, though 
the exigencies of practice may cause him some difficulties — e.g,, if 
the amount of soed available is much more for some varieties than for 
others, so that the number of plots cannot be the same for all. In 
such a case the short method of § 16 caimot be used, but the 
investigator must use the method of Table VI., using (if not all possible) 
as many pairs of varieties as he thinks necessary to give him a fahly 
trustworthy value for the essential It is not possible in a short 
article to deal with all the minor points that may arise. 

20, In any given case, then, the investigator finds a certain mean 
difi!eronoe, say d, between the yields of two varieties, he has detecmmed 
<r<j. and thence — 



the standard error of the mean difference; n being the number of paurs 
of plots from which d was found. The ** significance of the differ- 

ence is then given by-^^the ratio of the mean difference to its standard 
* 

error. We have tacitly assumed in some sentences of the preceding 
work that the reader had already some knowledge of the method of 

estimating significance from the value of ^ but for the sake of oom- 

pletoness we explain the method below. 

21. Significance of a Gwen Difference . — Suppose that we had, 
as in § 4, carried out a long experiment in sampling from the record of 
yields on a veiy large number of plots, but had taken samples in pairs 
and worked out the difference (first mean less second mean) for each 
pair. We could then book up the frequency distribution of these 
differences, and we know its standard deviation But we want to 
know more than this : we want to know how often a deviation of a given 
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magnitudo is likely to oocnr, and we cannot tell this unless wo know 
the/om of the frequency distribution as well as its standard deviation. 
This form is usually assumed to bo that of the “ normal curvo of 
errors,’' a curvo in which the frequency tails away symmetrically in 
both directions from the mean. Eor this curve the inactions into which 

it is divided by an ordinate oroctod at any deviation ^ can lx* oaleu- 

latod once for all. Tho best table is pd’ven in “ Tables for StatisUcians 
and Biometrioians,’* Part 1. (Cambridge University Press, piice li>H, 
net): for the sake of illustration wo give a short table, Table iX., 

TABLE IX.-<TABLE SHOWING THE GREATER PRACTION OF THE 
AREA OF A NORMAL CURVE OF ERRORS TO ONE SIDE OF AN 

ORDINATE AT THE ABSSISSA AN ORDINATE AT A DEVIATION 

OF 2<r FROM THE MEAN, FOR EXAMPLE, DIVIDES TOE AREA OF 
THE CURVE IN THE PROPORTIONS 0-97726 TO 0-02276. 


as 

cr 

Gr&U&r Fraction of 
Area, 

as 

or 

OreaMr FraHion of 
Area, 

0 

0-60000 

2*1 


0-1 

0-63983 

2*2 


0*2 

0-67926 

2*3 

0-98928 

0-3 

0-61791 

2*4 

0-09180 

0-4 

0-66642 

2*6 

0-99379 

0-6 

0-09146 

2*6 

0*09634 

0-6 

0-72676 

2*7 

0-D0063 

0-7 

0-76804 

2*8 

0-99744 

0-8 

0-78814 

2*9 

0*09813 

0-9 

0-81604 

8-0 

0-00866 

1-0 

0*84134 

3*1 

0*09003 

VI 

0*86433 

3*2 

0-09931 

1-2 

0-88493 

3*3 

0*90062 

1*3 

0*90320 

3*4 

0*00066 

1*4 

0*01924 

8*6 

0-00977 

1*6 

0-93810 

8-6 

0*90084 

1*0 

0*94620 

3*7 

0*00089 

1*7 

0*96643 

3*8 

0*99093 

1-8 

0*96407 

3*9 

0*00906 

1-9 

0*97128 


0*09097 

2-0 

0*97726 


1 0*00908 


below, and the investigator may find this enough for much of his work. 
The table shows the greater fraction of the two into which the given 
ordinate divides the curve. For example, if an ordinate is erected 
at a distance of Qer from the mean, the greater fraction is---* 

0*97725, 

and therefore in the tail of the curve beyond^ the fraction iEh— 

0*02275. 
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We usually, as a matter of fact, are concerned \vitli the area in the 
two tails — e.g,, outside the limits ±2«r, and this is twice the above, or — 

0-04660. 

That is to say, the probability P of deviations of either si^n exceeding 
the limits ±2tr is 0*0455. __ 

Now suppose the investigator finds in a given case~is 2‘16. Prom 
the table he finds by simple interpolation — 

Greater fraction *98412 

In one tail *01688 

In two tails *03176 

and can state the result briefly as P =0 -082. That is to say, the chance 
of an equal or greater difference occurring as a mere fluctuation of 
sampling (the means of the varieties being really identical) is only 
about — only about three pairs of samples in 100 should 

show such a difference. Or, in other words, the odds against such a 
difference occurring as a fluctuation of sampling are about 97 to 8, 
or say 82 to 1 . This gives precision to the result. But the table must 
be used with caution. It definitely assumes that the distribution of 
errors of sampling is of the normal form. This is only true if the dis- 
tribution of the yields of the single plots is of the normal form; 
or alternatively if, when the distribution for the single plots is not 
normal but asymmetrical, the number of observations in the samples 
is large — and the larger the greater the original asymmetry. The 
frequency distribution of means of samples is always more symmetrical 
than the original distribution, and the approach to symmetry is the 
closer the larger the number of observations in the sample. 

22. Por a good deal of work the investigator will hardly find it 
necessary to use the table at all. He should endeavour to accustom 
himself to thinking roughly in terms of the standard error, guided by 

flj M 

the values of P corresponding to a few values of -. Thus the following 

can be remembered without much difficulty: 

1. Half the observations are included within a range of about 
±|o- (more precisely 0'674489<r). 

2. About I of the observations are included within the range ±<r: 
more precisely the fraction is 0-6827 .... 

8. Only about ^ of the observations lie owtside the range ±l|(ir: 
more precisely the range is ±l-645<r. 

4. Only about 4]^ per cent, of the observations lie outside the range 
2(r. The actual fraction is more precisely 04)465: as a mnemonio. 
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to rola-to it to the fraction f that occurs in tho procoding rulos, it can 
bo thought of as about (f)®* 

6. Only two or three (moro nearly 2*72) obsorvations per Ihousaud 
lie outside the rango ±3cr: tho fraction is rather loss than 

6. Only about ono observation por thousand lies outside tho rango 
±8jcr. Moio prooisoly tho rango is ±8'29o‘. 

If ho boars those rough rules in mind tho invostigalor can placo 
the signiiicanoG of a given deviation approximately without rofor- 
enco to tho table. It is ovidout that a difforonce cannot bo regarded 
with any mry gioat oonlidence as significant unless it oxcoods throe 
times its standard error. 

23. Tho quantity 0*674489<r, which gives the rango containing 
half the observations, is termed the probable error, Tho “ probablo 
error ” has a simplo sigmfioanco, for greater and smaller deviations 
are equally likely to occur owing to fluctuations of sampling, Honce 
it used to bo tho ostablished custom to state the probable error 
rather than tho standard error. But multiples of the probablo error 
have no simplo moaning; ono cannot regard a difference as probably 
“ significant which merely exceeds its probablo orrox, and all normal 
curve tables are drawn up in terms of tho standard error, not the prob- 
able orror. Statement of the probable error in modern work is an 
unmitigated nuisance, and the investigator is recommended to confine 
himself to the standard error and accustom himself to thiuking in 
terms of it. 

24. If a number of difleront varieties have been tested, the yields 
may convoniontly bo listed in order, as in Table X., which gives tho 
results of one of tho chessboard trials of barloys at Cambridge. The 
varioties are ranked in order of yield. In tho sooond oolumn tho 
moan yields are given in grammes. In tho third oolumn aro shown 
the differences between the yields of the succossivo varioties, and in 
tho third oolumn these difforoacos arc expressed in torms of tho si au- 
dard error, There were twenty plots to each variety, o-j was 

and ihoreforo — 

CSjJO*! 

^ V20 

The largest differences between consecutive varieties are those 
between the two varieties at the top and the two at the bottom of 
the list; both these differenoes exceed twice the standard error of the 
difference, and the odds are considerable that, under the precise cm- 
diUons ojf this tesU 8 is really a better yiolder than 2, and 6 a bettor 
yielder than 4. The consecutive differenoes between all the 
varieties from 2 down to 6 are all smaE: their total is only 2*86, so 
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TABLE X,— RESULTS OE A CHESSBOARD TRLiL (PLOTS OF ONE 
SQUARE YARD) OE EIGHT VARIETIES OE BARLEY. 


Variety. 

Yield in Cframmes. 

Differences. 

Difference dtmded by 
Standard Error. 

3 

3394 



2 

317‘6 

21-8 

2-16 

8 

311-2 

6-4 

0-63 

1 

310-8 

0-4 

0-04 

6 ! 

308-8 ! 

2-0 

0-20 

7 

299-6 

9-2 

0-91 

0 

297-6 

2-1 

0-21 

4 

272-6 

26-0 

2-48 


there are fair odds that 2 is better than 7 or 6, but we cannot bo 
at all sure that it is better than the intermediate varieties. We 
cannot be very sure that 8 is better than any variety except 4. 
No. 8 is rather conspicuously at the top: prdbaUy better than all the 
others, almost certainly better than all from No. 1 downwards. 
But all these conclusions, of course, are only true for the particular 
t3^B of son on which the test was conducted, and the weather con- 
ditions that ruled during the test — one may even add, possibly, 
the conditions under which the previous crop was grown and the seed 
harvested. 

26. Limitations of the FormuJce, {a) TheoreUcal . — ^The last 
sentence indicates the necessity for some further consideration of the 
limitations of the formulss. In the first place they only hold good 
if the conditions from which they were deduced hold good. Equation 
(6) is only applicable if the sample of n observations is a random 
sample. Well, for one thing, in a random sample, the deviations of 
successive observations in the sample from the mean of the sample 
should not show any definite order — ie., successive contributions 
to the sample should not be correlated with one another. Consider, 
os an example, the samples of Tablo III. The deviations of X are all 
positive at the top of the list, and nearly all negative at the bottom 
of tho list : and the same thing holds for the deviations of Y. Neither 
of thoso samples, then, appears to be a random sample from the field, 
and in view of what has previously been said wo have no right to 
expoct it to be, for all the little plots are close to one another. As 
already stated, therefore, in the footnote to § 12, we were not justified 
in using equation (0) as giving the standard error of each of the moans : 
equation (8) is appKcobZe, but wo cannot apply it for we do not know 
the average correlation r. The deviations of the differences, y-«J, 
on the other hand, in column 6, do not show any obvious oxderj 
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taking tho sign of each "with the sign of the one that follows, eight 
out of the seventeen pairs are of the same sign and nino aro of opposite 
sign. This does not suggest any appreciablo corrolalion between 
consooutive differences, and actually if wo work it out wo find r only 
- 0 *074. We seem j ustifiod accordingly in using tho equation — 


^ut we might not have been justified, and it is dosirablo to examino 
the series of differences and see whether it looks approximately 
random, even if no moro stringent test is applied. Certain arrange- 
ments of plots might quite well lead to a correlated series. Suppose, 
for example, that the plots for a variety A wore all in a row running 
North and South, and the plots of variety B in a similar row bosido it. 
Then, if a streak of more fertile soil happened to pass across from the 
West to the East side of the double row in tho course of its length, 
A might be the better yielder on all the pairs of plots at tho north 
end, and B the better yielder on aU the pairs at plots at the 
south end: the series of cUfferences would be a correlated series and 
not a random series, and the formulse inapplicable. 

26. Similarly, it is always desirable to examine the figures, as 
already suggested in §§ 12, 16, and 18, to see whether the method of 
working with pairs of closely adjacent plots is giving any apparent 
advantage — ^that is to say, whether tho yields on such pairs of plots 
are, in fact, correlated. With plots of larger size, at least, this may 
not always be the case. We have in mind, as an example, a plot tost 
of potatoes which was carried out at Cambridge some years ago. 
Tho data aro, unfortunately, not now available, so that we cannot 
give precise figures, but the correlation between oorrosponding plots 
came out distinctly— ‘if not significantly— One might 
imagine such a negative correlation arising if manure had boon carted 
on to the field and left in heaps for a few days, before spreading, daring 
rain, Supposing the heaps to be just at such distances apart that a 
plot with a heap on it was unlikely to have any neighbour with a heap 
on it also, a plot with a high yield would tend to be surrounded by 
plots with relatively low yields — t.e,, the correlation would be nega- 
tive. A very irre^arly patohy soil will always tend to give re- 
latively low correlations, and a very homogeneous soil also. 

27. XM>1a1^msoJ^Fomul(». 

Even more important limitations in the interpretation of the results 
given by the formulse arise from the faet that all through the preceding 
work, from the very beginning of this article, we have only been con- 
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sidering the effect of variability of the soil-conditions. But the 
relaivoe as well as the absolute yields of two varieties are dependent 
also upon the weatherTone year may suit variety A better than 
variety B, and another may suit B better than A. If two sowings 
on different dates are made in the same year, the earlier may suit 
one variety, the later may suit another. The one trial, as we have 
already emphasized, can only give information as to the relative 
jdelds under the particular cicoumstances of that trial. Table XL 
gives data for two varieties of barley on chessboards of 1912, when 

TABLE XI.— EESULTS OF TWO BIFPERENT SOWINGS ON BARLEY 


CHESSBOARDS IN 1912. 

First Second 

Sowing. Sotoing. 

1. Variety A: mean yield, grammes ., ,. .. 839*4: 309*6 

2 . Variety B: „ „ „ 297*6 332*1 

8 . Differenoo of mean yields, A-B .. +41*9 -22*6 

4. Number of plots .. .. .. 20 10 

6 . Standard error of mean difference . . . . . . 10*1 16*7 

6 . Differenoe/standard error ., .. .. 4*16 - 1*36 


7. P 0*00002 0*177 

two sowings were made at a fortnight’s interval. On the results of the 
earlier sowing the yield of A exceeds that of B by over four times the 
standard error of the difference. We would have reckoned A as 
almost certainly the better variety, since the chance of such a differ- 
ence occuning as a fluctuation of sampling is only about 1 in 60,000. 
But on the second sowing B appears the better yielder, though the 
difference is hardly significant, as it is only 1*86 times the standard 
error. 

28. Table Xn. gives another illustration of similar inconsistence, 
from chessboards in the two years 1912 and 1918. In 1912 variety 
A was placed as almost certainly belter than either 0 or D, since the 
difference of yields is over three times its standard error ha the first 
case, and nearly four limes ils standard error in the second case. 


TABLE xn.— RESULTS OF CHESSBOARD TRIALS IN 1912 AND 1913 





1912. 

1913. 

1. Variety A: mean yield, grammes 

» > 

m » 

339*4 

345*3 

2. Variety 0: „ „ „ 

• » 

• » 

308*8 

868*7 

8, Variety D{ „ „ „ 

m • 

» « 

299*6 


4. Difference of mean ydelds, A>C 

» * 

» * 

+30*6 

-18*4 

6. ,, ,, ,, A-D . . 

• t 

p' # 

4 . 39*8 

- 0*3 

6, Number of plots 

♦ • 

» m 

20 

18 

7. Standard error of mean difference ,. 

« * 

* * 

10*1 

12*2 

8. Difference A-O/standard error 

« « 

* 4 

4*3*03 

*-1*10 

9. Difference A-D/standard error 

« » 

« % 

4*3*94 

*>0*026 

10. P for (8) . , 

^ a 

• • 

0*0026 

0*27 

11. Pfor(9i 


4 * 

0*00008 

0*98 
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But in 1913 none of tlio throo yields proved signifietwtly different, 
tlio yield of A being actually the lowest of tlio three, ft may ho 
added that the second sowing of 1912 gave moan yiehls in tlu* same 
order as the first sowing, though 0 and D wore practically identical. 
Wo have not thought it worth whilo complicating the table witii full 
details, but tho moans wore: A, 309*6; 0, 28H*2j 0, 287*9 

29. In view of such results, it may well bo nskod, what is tho value 
of theso elaborate tests ? The answer, though it may pessi- 
mistic to some, must bo, wo think, that it is very littlo or, if tho phrase 
is proforrod, extremely limited. Even in so far as tho investigator 
is concerned with yield alone — and usually ho is equally concerned 
with other qualities — ho is concerned with the avemge relaiive yields 
over successive years. Tho one trial can only give him tho relative 
yields in the precise conditions under which it was conducted, and 
common-sense alono would suggest that this cannot he more than tho 
roughest indication of relative yields under other conditions, even 
when son-oonUitions aro kept approximately the same. 

30. But this does make it urgently desirable to try and form some 
estimate of tho extent to which weather conditions may influonou 
relative yields. No adequate data appear to exist; indeed, it would 
seem to bo an extremely difficult matter to disentangle tho effects 
of weather- variation and soil- variation. , If some form of elu'SBboard 
could be maintainod for a number of years on unvarying soil with tho 
same varieties, the question could he answered. But merely main- 
taining the same crop on the same area would itsolf alter the soil, and 
if the chessboard wore shifted or tho soil wore manured this would 
introduce other variations. Tho value of t.he following invest igations, 
which wore begun by one of us boforo the War, is possibly limited, 
but wo give thorn for what they aro worth, as suggesting the sort of 
magnitude likely to bo taken by the standard d<‘viation that we seek. 

81, Investigation A. Three Barleys.- -Tho throe barleys A, G, and 
D of Table XII, wore grown on throo chessboards: tho oarli(ff sown 
of 1912 (twenty plots); tho lator sown of 1912 (ton plots); and tho 
chessboard of 191S (oighteon plots). If we take all those results 
together, as if tho plots had been sown in tho same year, we get a 
value for 0 -^“ based on the three possiblo pairs AO, AI), and CD, 
which is compounded of the variance due to soil or ground conditions 
and the variance due to different weather conditions, and may bo 
denoted by aa-J’+g. If, on tho other hand, we treat each ohossboard 
separately as in the preceding work, hut add the sums of squares of 
difference-deviations, we got a variance (an average value of tho 
(r/*» for tbe several chessboards) which is due to ground oonditious 
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only and may be denoted by The variance due to weather 
differences alone is then given by 

The actual figures obtained, yield being measured in grammes as 
before, were : 

d^w+g • • • • • • S886-22 

3139*08 

whence — 247*14 

dcr„ == 16*72 grammes. 

The mean yield per plot being 324*3 grammes, is 4*85 per cent, 
of the mean yield. The result does not seem unreasonable, but the 
basis is very limited. The plots have only been subjected to three 
different sets of weather conations, and we have only three varieties. 
Por the three pairs of varieties separately the data give — 




AO 

AD 

CD 

d^tff • • 

« « 

. . 20*09 

17*77 

4*70 

M 

• w 

. . 329*3 

324*9 

318*9 

100^o*„ 

M 

« « 

6*10 

6*47 

1*47 


and suggest that may be very different for different pairs, as 
might be expected. If two differently named varieties were in fact 
identical, they should give a zero value for 
82. Investigation B. Bothamsted Wheats. Eleven Years . — ^In Sir 
Daniel Hall’s " Account of tho Eothamsted Experiments,” p. 66, are 
given data for a number of wheats that were grown continuously at 
Bothamsted over the eleven years 1871 **1881. For some of the 
wheats thero are gaps in the record, but for fourteen of them the 
record of yield, which is given in bushels per acre, is complete. No 
details are given in the book, but in reply to my enquiry Sir John 
Bussell wrote in 1 914 : ” There is nothing to show the size of the plots, 
and we have not got the harvest books of the period. Mr. Dunkley’s 
rocoUection is that the plots were one land wide (about 16 yards) 
adjacent to one another and running the whole length of the field. 
They were not taken in duplicate, and they were done on different 
fidds each year. The area would probably vary from i to | acre.” 

83, Evidently we have here data of a more ample kind for giving 
d<ru+g. We would, however, have liked more than eleven years, 
and we would have liked a set of years that did not include two such 
abnormal years as 1879 and 1880, when the mean yields of these 
fourteen wheats fell to 66 per cent, and 68 per oent. respectively of 
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the general average. To include two such abnormal years in so short 
a series seemod bound to give an unduly high figure for the effect of 
fluctuations in woathor, and the data wero thoroforo reworked with 
those two years omittod (bolow, § 86). But how aro wo to obtahi 
as plots wore not duplioatod ? Whon the data wore first con- 
sidered no solution of this problom suggestod itself, and it was dijcidod 
to assume tho figure of 6 por cont. (of the moan yield) as tho standard 
deviation for large plots (Of. Table II.), which gives, romoniboring 
that this has to be multiplied by to obtain tho standard deviation 
of differences 

^/=-005 UK 


But there was always some discomfort in using this result, as there 
was no oortainty that the figure should not be larger. It was not 
until tho present article was being written that a simple method 
suggested itseK for estimating from tho data. If we can pick out 
a few years in which the mean yields (for all tho variotios togothor) 
were almost the same, it seems fair to assume that in those years tho 
woathor conditions were also appreciably similar. Wo can then treat 
the separate years as plots and obtain ^<7^— i.e., the tra of previous 
work, as in § 16. In so far as our assumption that weather conditions 
may be regarded as appreciably similar is wrong, this way of working 
will give ns too high a value for and onr answer will thoroforo 
bo on the safo side — ie., it will not lead to too high a value for ao*„. 
The throe years 1872, 1876, and 1877 wero found to give nearly tho 
same moan yields — ^viz., 48*27, 42*19, and 42*14 bushels por aero, 
and were used for this purposo. They gave— 

4cr,««6*C078 

iCTg aa2*808 bushels por aero 

s=6’67 por cent, of tho moan yield. 

This is a Im&r, not a higher, figure than we had previously assumod 
(since 6V§ is 7*07) and it givos a standard deviation for single plots 
of just under 4 per cent, of the mean. As it seoms to us, however, 
it must be too high rather than too low: nevertheless we give for 
comparison the results obtained on the basis of the 6 per cent, assump- 
tion. The figure for if the work had been done now, would 
have been obtained by the short method of § 16, treating years as 
plots, hut this method had not been invented before the War, and it 
was actually calculated by the direct method of 1 14, using all the 
possible (ninety-one) pairs of the fourteen yarieties. 
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84. The following are the results: 

Mean yield =38*867 bushels per acre 

(a) Assumed a^'J’—’OOS (§33) 

+9=26*81 16 
d<r/= 7*6632 
a(r„»=:l 9*2584 

4*388 bushels per acre 
=11 *29 pel cent, of mean yield. 

(b) ao-a=^ •0557M;d«r^»=*0081026M» 
^<r„%,=26 8116 

4*6868 
d,ce^ =22*1248 

(icr«,= 4*704 bushels per acre 

=12*10 per cent, of mean yield. 

The results do not greatly differ and make some 11 or 12 per cent, 
of the mean yield, more than double the value given by the three 
barleys tested under chessboard conditions. But while we should 
suspect the latter value of being too low, we also suspect the values 
above of bemg almost certainly too high, owing to the inclusion of the 
abnormally bad seasons 1879 and 1880, when the relative yields were 
also markedly erratic. We proceed accordingly to the further work 
in which the harvests of these years were left out of account. 

86. Investigation G. BoViainstedWheats. NimYears . — Omitting 
the years 1879 and 1880 in which the harvest failed so badly, and 
retaining only the remaining nine more normal years, the work was 
repeated on precisely the same Hues, with the following results : 

Mean yield =42 *480 bushels per acre 

(a) Assumed jj<r5*=*006 M® 
d«*«*+9*=16‘8846 
9.0016 
^crj^sss 7*8880 

2*717 bushels per acre 
= 6 *40 per cent, of mean yield. 

(h) =*0081025 M® 

40 *„®+^= 16*8845 

6*6864 

=10*7991 

^^= 8*286 bushels per acre. 

« 7*74 per cent, of mean yield. 

The values now obtained for are more modest: the 6 per cent, 
assumption makes it roundly about 6J per cent, of the mean yield; 
the value of gcr^ deduced from the data themselves makes it 7} per 
cent, of the mean yield. 
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36* Of tlio five values obtained lor wo liavo lililo doubt that 
this last is the host founded. For tho value, roundly 6 por oont., 
founded on tho throe barleys, the basis is oxtromoly sliglil. Tho 
values ol 11 and 12 per cent, obtainod in § 84 aro founded on tho 
largest number of years, but tho sorios of years includes two such 
exceptionally bad harvests tliat thoso figuros aro almost c<‘riaiiily 
exaggerated, Tho figure 6*40 per cent, is based in paH on a ]>uro 
assumption as to tho value of ^crg. But tho last figure 7*74, or roundly 
7|, per cent, involves no such arbitrary assumption, and is based 
on a good number of varioiies (fourteen) and at least a modest number 
of years (nine). We suggest that it can be accepted as at least a fair 
approximation to an average for cereals in England. It does not 
seom an unreasonable figure. If fluctuations may be taken to a first 
approximation as normal, it implies that two variotios, which aro 
dillorent but give tho same yiold in tho long nm, aro not likely to 
differ from one another in yield by more than about ±6} per cent, in 
one year out of two or by more than ±72 per cent, in more than one 
year out of three. About once in a century tho yiold of A might 
excood that of B by as much as 18 per cent, or more. About once 
in a century tho yiold of B might oxceed that of A by 18 per cent, or 
more. It is quite oasy to find wilder fluctuations than this in tho 
Bothamsted record, though wo must, of course, remember that ground 
variance is also at work, On tho average of tho nine normal years 
the yield of Bristol Bod is to that of Red Nursery as 107 to 100; 
but in 1878 tho ratio is 146 to 100, in 1874 it is 180 to 100, and in 
1876 only 81 to 1 00. On tho avora go of tho samo nino years tho yiold 
of Club Wheat (Bod) is to that of White Ohiddam as 127 to JOO; 
in 1878 tho ratio is 149 to 100, in 1881 it is only 92 to 100, and so on. 

^ 87. Most previous writers havo duly omi>hasizod tho fact that tho 
standard error obtainod from tho chessboard (in any of its forms) 
takos into account variations in the soil or ground alone, and not tho 
further source of fluctuations in relative yields— viz., tho vagaries 
of the weather. But they must, we think, havo tacilly assumed that 
the effect of tho vagaries of tho weather was comparatively small, 
for attention seems to have been directed entirely to reduction of the 
first source of error, until it is claimed that for some types of parallel- 
strip comparison the standard error may bo reduced to little more 
than one-half of one per cent. Such a claim seems to us seriously 
misleading. The effeolm standard error, taking into account both 
possible souroos of error, is for a comparison in a single year given by— 
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TABLE Xm.— TABLE OF THE EPFECTIVE STANDARD ERROR OF A 
DIFFERENCE (EXPRESSED AS A PERCENTAGE OF THE MEAN 
YIELD) FOR VARIOUS VALUES OF THE TWO COMPONENTS. 


^tavdard Error 
dne to Ground 


Standard Etror due to ‘Weather WlmimJtiom. 


Conditions. 

5 

6 

7 

7*76 

8 

0-6 

6-02 

6*02 

7-02 

7*77 

8-02 

1-0 

6-10 

6-08 

7*07 

7-81 

8 06 

2-0 

6*39 

6-32 

7-28 

8-00 

8-25 

3*0 I 

6-83 

6‘71 

7-62 

8-31 

8-64 

4-0 

6*40 

7.21 

8*06 

8-72 

8-94 

6-0 

7-07 

7-81 

8-60 

0-22 

9-13 


and if is 0*6 per cent., is 7*76 per cent,, is 777 per 
cent. The effective standard error cannot he Jess iOum whatever 
this may he. Table XHI. illustrates the case more generally. If 
the standard error for weather variations is as low as 6 per cent., 
a standard error due to groynd conditions of 1 per cent, raises the 
effective standard error to 5*10 per cent. only. There is no point 
in trying to got any lower; and even if d^g—B per cent., d^u>+a is 
no more than 6*83 per cent. And has its maximum effect for 
this low value of d<r«. If is 8 per cent., the effective standard 
error is still under 9 per cent, when 46^ =4 per cent. We believe the 
effective standard error in a yield-trial of cereals in the United King 
dom is rarely less than 6 per cent, or so, and that a cautious worker 
will assume it at something more Eke 8 per cent., however low 
may be. Quite similar figures will probably apply elsewhere. 

38. Am I then, the reader may be inclined to ask, really to ignore 
the standard error deg, to the methods of deterroining which you have 
devoted so much space ? Certainly not. Experiments must be so 
conducted — by some form of chessboarding or at least repetition of 
plots — that dSg can be determined, or the investigator will not know 
where he stands. What we wish to emphasize is that attention must 
not be concentrated solely on dSg, for 4cr„ may be even more impor- 
tant, and it is no use spending great pains on the endeavour to reduce 
the effects of one source of error when another is left uncontrolled 
and its effects unmeasured. The magnitude of can only be^ 
determined for the specific case, and the effects of this source of error 
reduced, by continuing the trials for a number of years. If the trials 
are continued for h years, we will have — 
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■wlioro is now tho value deiorminod from all the chessboards 
jointly, averaging tho values of cr^® (weightod by tho numbers of plots 
in tho rospectivo chessboards if these vary) and dividing by tho total 
number of pairs of plots for any one pair of varietios. To conliuuo 
tho trials for a sufTiciont number of years to givo “witli any preci- 
sion may bo a counsol of porfootion, but in tho absonco of dolinito in- 
formation tho investigator is thrown back on a puro assumption, such 
as tho acceptance of our average figure for wheat at Bothanistcd. 
Tho very different results given by the two chessboards at Cambridge 
in 1912 suggest that it may bo possible to get some control in a shorter 
period of years, in tho case of annuals, by sowing two or more chess- 
boards on different dates in each year. 

39. Anyway, wo think we have justified our motto. It is nearly 
as difficult to make sure of tho rolativo yielding capacities of two 
varieties as it is to got your ball through t ho’ hoop at a game of croquet, 
when tho mallets are flamingos and tho balls are hedgehogs. 
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SOUTHERN RHODESIA 
REPORT ON THE COTTON SEASON, 1924-25 

BY 

G. S. OAMERON, 

The Cojpora^ion^g Cotton Specuxiid, 

Intbobuctory 

As the 1924-25 cotton-growing season may now be reckoned over 
I have considered it timely to present a report covering the period 
December 1924 to September 1925. 

1 should make it clear at the outset that what follows consists of 
my own opinions based on personal observations. Such opiniortti 
may not be in entire agreement with the generally accepted ideas of 
others connected with the cotton-growing industry in Southern 
Bhodesia who have had longer experience of the country than I am 
likely to have for some considerable time to come. An attempt shall 
be made, however, to point out where any divergence of views occurs, 
and it is hoped that, should the following come to the notice of any in 
Southern Bhodesia holding different views from the writer’s, they will 
romember that he is a newcomer amongst them, and that, as time 
progresses, he may reconstruct many of the impressions which he has 
formed so far. 

As a result of negotiations between the Bigh Commissioner for 
Southern Bhodesia and the Empire Cotton Crowing Corporation in 
London, I was sent out to render what assistance I could to the 
cotton-growing industry which was, and is still, in the process of being 
built up. 

I was informed in my agreement that my duties would probably 
consist of advising farmers on matters rotating to cotton cidtivation 
and that the greater part of my time might be spent in travelhng. 

I arrived in Salisbury on November 26, 1924. 

ThB POBITIOHr AT THB HN3> OF 1924 

One of the first phases of the industry which struck me on my 
arrival in Southern JEhodesia was the tremendous enthusiasm of the 
farming community and others towards cotton-growing. I gathered 
that the slump in cattle had been a severe blow to farmers in Southern 
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Hhodesia, many of whom had bought stock when prices wore at their 
height. It was but natural that the advent of cotton as a possible 
crop for Southern Ehodosia was hailed from ono ond of tho country 
to tho othor. 

By a combination of favourable oircumstancos tho li)2‘d-24 
cotton crop made such an impression on farmers and others that 
something rosombling a cotton stampodo took placo at tho beginning 
of tho season under review. 

The aforementioned favourable circumstancos wore tho high 
prices realized by tho lint, combined with the ease with which tho 
crop was grown. Although tho year turned out to bo tho driest on 
record, the rains were evenly distributed, and it must not bo forgotten 
that, whilst the year in question was abnormally dry, it followed a 
wot year in which tho bulk of the ram fell late in tho season. Tliis 
meant that tho soil oontainod a fair amount of moisturo at tlio bogin- 
ning of the ensuing season. 

By November 1924 it was estimated lhat 60,000 acres of cotton 
would bo planted during tho 1024-25 season, but the advent of early 
and plentiful rains caused an increase in the area which was originally 
estimated. 

My first few days in Salisbury were spent in getting acquainted 
with the humodiato vicinity and calling upon officials of tho Govern- 
ment. It was not until Beoembm: 3 that I was able to sot out on 
my first tour. I was asked, officially, to inspect and report upon 
Triangle Banoh, which is situated about 100 miles south of Victoria. 
This was a piece of work which I did not fool like undertaking owing 
to my inexporionoo of tho country, but it was pointed out that tho 
report on Triangle Banoh had to bo catriod otit by an official of tho 
Empire Cotton Growing Corporation, as tho financiers ini crested in 
the ranch were in London, and thoy wanted an indopoudont report 
upon it, Mr. Milligan in tho Union of South Africa was asked to 
report upon Triangle Banoh. Ho pointed out iliat his ongagomonts 
would keep him m the Union until the ond of March. Such being 
the case, I undertook to report 'on this property and set out for 
Victoria on December 8, a journey which took me throe days, owing 
to the wet weather and the state of the roads, and one which I have 
subsequently performed in one day. 

On arrival at Victoria I was informed by local officials that it 
would be unwise to attempt to proceed to Triangle Eanoh, as there 
were several big rivers between, which might mean my being out off 
on my return j oumey. Unfortunately, I did not listen to such advice, 
with the resrdt that instead of returning in about a week's time as 
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anticipated, I did not get back to , Victoria until January 17, having 
performed the last twenty-five miles of the journey by waggon and 
on foot; I had to abandon my car, which was not recovered until 
April. 

In the intervening period between January and April I got around 
the country as best possible by train and by the use of hired transport. 
By this means I was able to get over a fair amount of country, but 
could never proceed any distance from the railway owing to the bad 
si ate of the roads. 

The rainfall in the meantime was continuous, with the result 
that a good deal of the cotton which had been planted on light soils 
was being washed away ; in other places it was feared that the excessive 
rainfall would damp off the cotton, but such did not turn out to be the 
case, and it was felt right up to April that there was still a possibility 
of the cotton crop turning out well, as, until that time, it had stood 
up against the excessive rains. At the beginning of April a few days 
of bright weather wore experienced, and the majority of farmers 
were of opinion that the wet season had finished. Had such been so, 
it is likely that the report for this year would have been of a very 
different character, as, although bud and flower shedding had been 
fairly intensive, up till this date there was a sufficient number of both 
left to give indioations of a good subsequent crop. Unfortunately 
the weather again broke down and April continued wet right up to 
the end of the month, and heavy rain was experienced even as late as 
May. 

Up till this time the writer had hopes of a fairly good crop, although 
not nearly so heavy a crop as b ad been expected on his arrival. Prom 
this time onwards most of the crops visited appeared to have suffered 
rather severely, and it was only in one or two parts of the country 
that one felt there was any hope of a crop at all. These were chiefly 
in the Gatooma, Lomagundi and Bindura areas, where, iacidentally, 
the farmers had decided to erect co-operative ginneries for thomselves. 

In addition to adverse climatic conditions the effects of indifferent 
seed which had been sown in the beginning of the year began to show 
by April and May, Not only did a number of plants show a tendency 
to excessive shedding of buds, flowers and bolls, but a large number 
proved to be barren plants which looked as if they would never have 
produced any quantity of cotton even in the best of years. It is 
difficult to estimate what the proportion of good and bad plants 
actually was, but in one field alone the writer counted as many as 
five degenerate-type plants to every plant which might have given a 
fair yield of cotton. 
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The Government and Ministers 

Tho Govomment of Southorn Rhodesia, which for thirty-ihrco 
years prior lo October 1, 1923, bad been in tho hands of the British 
South Africa Company, is now an independent Government. It is 
administered by tho Premier, Sir Charles Goghlan, who is ably 
supported by the Colonial Secretary [Education], Ministers of 
Agriculture and Lands, Finance, Law and Defence, Mines and 
Works. 

In my official capacity I have only come into contact with tho 
Minister of Agriculturo and Lands, who, at the dato of my arrival, 
was the Honourable W. M. Leggate, C.M.G., succoodod shortly after- 
wards by the Honourable J. W. Downie, M.L. A. 

The Government is keenly interostod in tho development of cotton 
in Southern Rhodesia, and from what I can soe they are amdous to 
enoourago it in every way possible. 


Previous Attempts at Ootton-Growino 

For several years past a number of farmers in Southern Rhodesia 
have been experimenting on a very small scale with cotton, primarily 
with a view to soo if the crop would grow at all, and if so, whether 
it could be grown at a profit. Those early succossos appear to 
have satisfied farmers that cotton could be successfully grown in 
normal years, and last year, which was ono of record drought, 
proved that many were able to grow it oven in an abnormally dry 
season. 

The present season has gone to the opposite oxtromo and is tho 
wettest season recorded since information regarding rainfall has boon 
available. 

The Staff of the Department of Agriculture has not been sufficient 
to allow of very extensive cotton investigational work, so that every- 
thing remams to be done in the matter of carrying out trials of as 
many varieties of cotton as possible, in the hope that one will be found 
specially suitable to Southern Rhodesia. Investigations may be 
limited by the necessity of fixing on a Jassid-resistant type of cotton, 
as it was found in the present year that Jassid was one of the chief 
enemies of the cotton plant. 
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Ageioultubal Department 

Until Juno 1924 tho Dopartment of AgriouHure was under the 
directorship of Dr. E. A. Nobbs, since when the Secretary, Agricul- 
tural Department, has been responsible for its direct administration. 

The organization consists of a Chief Agriculturist with two Assis- 
tants; a Cotton and Tobacco Division which, at the time of writing, 
has a Cotton and Tobacco Expert stationed at Bulawayo, and has 
recently been supplemented by two Tobacco Advisers from the 
United States; the Dairying, Poultry and Forestry Divisions have 
each an Expert and an Assistant; the Irrigation Division has in 
addition to the Chief Engineer, two Assistants; the Weather Bureau, 
which comes under the charge of the Hydrographic Engineer, deals 
with rainfall and temperature records, and is responsible for the 
compilation of meteorological reports. A very useful Journal, which 
used to be issued bi-monthly, is now issued every month. A Statis- 
tical Division is mamtained, where statistics of all crops grown are 
recorded by the Chief Statistician and his Assistant, who are in a 
position thereby to give reliable crop forecasts. The Chemistiy 
Division consists of tho Chief Chemist and two Assistants; the Ento- 
mological Division at present has a Chief Entomologist and one 
Assistant, with an additional Assistant en route. At the time of 
writing the creation of a post of Cotton Entomologist is being con- 
templated. The Botanical Division has at present but one officer, 
who, in addition, is Government Mycologist. In addition to the fore- 
going the Veterinary Department comes under the administration 
of the Minister of Apiculture and Lands. 


Boads 

The condition of roads, especially in outlying districts, is not of 
the best. It is the custom of the country loudly to docry the condition 
of roads, particularly in the wet weather, but it has to be borne in 
mind that the country is but young, and even with a most progressive 
road policy, it will be a considerable time before it can be 
adequately provided for in this respect. The writer was agreeably 
surprised to find roads as good as they are. Boughness and uneven- 
ness of surface is experienced on practically all roads sitnated at any 
distance horn the main centres, but so long as progress can he made 
one has little justification for complaint. What really holds ope up 
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in the wet weather are the numerous “ vleis *’ which arc encountered 
in outlying districts. 

It is understood that the present Govornmont aro contemplating 
a progressive road policy in tho near future. 


Communications 

Postal, telegraphic and telephonic communications exist in most 
parts of the country, and one of the features which agreeably surprised 
the writer on his arrival in Rhodesia was the extent to which 
telephonic communication exists between farms which aro situated 
in some instances at considerable distances from the chief contros. 

Communication between Salisbury and distant farms is somotimos 
difficult, as post and telegraphic communication does not extend 
further than the post offices, to which farmers have to send for their 
letters and parcels. As telegrams arc not despatched from outlying 
post offices it frequently happens that a letter will reach an outlying 
farm just as quickly as a telegram. 


Railways and Railway Eeiiqht 

The whole question of railway administration in Southern Rhodesia 
is at present under investigation by an expert who has been brought 
out by the Rhodesian Government. 

Complaints rogarding high freight on Rhodesian railways aro 
oommon, but considering how now the whole country is, tho writer 
is of opinion that it is fairly woll served. This does not moan, howovor, 
that there is not considorablo room for improvement, and a glanco 
at the map (Vol. II,, p. 90), will show that in order to got to any 
point in Southern Rhodesia from the Union of South Africa, by 
railway, one has to make a oonsiderablo dolour. 


Vabjktibs ojp Cotton Gbown 

The most commonly grown variety in Southern Rhodesia is that 
known as Improved Bancroft. This variety may have been Improved 
Bancroft at one time, but in the writer’s opinion it is now very mixod. 
This is no doubt due to the rush for seed of this variety, particularly 
in the last year, when the cotton-growing industry e3q)anded at 
a rate that the demand for seed far outran the supply. 

Other varieties grown are Watt’s Long Staple, Zulxdand Hybrid, 
Griffin, Uganda, Sea Island and an Egyptian variety. 
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Watt’s Long Staple is generally oonsidored to be very susceptible 
to Jassid and for that reason is not likely to prove a success in this 
country, 

Tho writer has seen one or two crops of what is known as Zululand 
Hybrid. Had ho not been informod that it was this variety, however, 
he could not have distinguished it from what is called Improved 
Bancroft. 

Small areas of Griflin and Uganda have also been grown. As 
regards the latter, the only sample seen by the writer did not appeal 
to him. 

One existing crop, which probably does not extend beyond one- 
eighth of an acre, consists of Sea Island, grown from seed which had 
been on exhibition at Wembley. The writer was rather impressed 
by tho way in which this very small crop grew, but it may be that it 
did better this year on account of the abnormal humidity than it would 
in a normal year in Southern Ehodesia. In case it should be of 
interest to Mr. Hamilton, our plant breeder, when he arrives, the 
grower has been asked to take steps to have tha crop isolated and 
ratooned, with the object of securing pure seed from it for experi- 
mental purposes next year. The existing crop was grown right 
alongside a field of very mixed-looking Improved Bancroft, so that 
there is little likelihood of the seed being any use for work this year. 
A sample of the seed cotton, however, has been sent to the writer, 
and it is interesting to record that it is fully inches in length, 
but is not strong. Whether the latter defect is due to the past wet 
season it is difficult to say, but it is oonsidared worth while to 
keep this crop, as it appears to have been raised from exceptionally 
good seed. 

The Egyptian crop referred to above has not been seen by the 
writer, so that little can be said about it beyond merely stating that 
it is grown from seed which was obtained last year from the Union 
of South Africa. It is hoped to obtain farther information about 
this crop at a later date. 

Gatooma. Exfbbihbntaii Eabm 

A series of experiments were laid out at Gatooma this year in 
conjunction with the Gatooma municipality. Th^e comprised 
mostly manuring and spacing tests, with a few varietal lines on one 
side of the field. The varieties tried were two selections of Improved 
Bancroft and a selection of Griffin, and one line each of Uelphos, 
Trice, Express and Keade, 
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Tho growth of all the plots used for manuring and spacing tosts 
has been shch that it is impossible to draw conclusions from thorn 
this soason. At first tho writer was of opinion that tho unfavourable 
season combiuod with unsuitable sod might havo boon Iho oauso of 
failuro, bocauso, generally spoaldng, tho growth of all plots was very 
indiffoient, in spite of the fact that they were very carefully attended 
to. A glance at tho varietal linos, however, is sniheiont to demon- 
strate eloaily that the fault must havo lain with tho seed sown, bocauso 
every one of the varietal lines grew well. It is too oarly yet to givo 
results of these varieties, but it is hoped to report on them at a lator 
date. As far as appearance goes, the outstanding variety seoms to 
be Dolphos, followed closely by Trice and Meade. In tho writer’s 
opinion these vaiieties did well for tho reason that thoy oonsisiod of 
seed which may be described as reasonably puro. 


Seed SuprLz and Ebmand 

As has boon indicated in a previous part of the present report, 
tho seed sown this year is tho partial oauso of tho unsatisfactory 
yields obtained. If ono figures it out the total amount of soed pro- 
duced in Southern Ehodosia last year was just suJhoiont to sow tho 
present season’s crop, irrospeotivo of whothor it was well-maturod 
seed or not. The supply was augmented from the Union of South 
Africa, but it is a moot point whether the Union was hr a bettor 
position to supply soed than Southern Bhodosia, owing to the rapid 
expansion of the cotton-growing industry thoro. 

From what ono hoars thoro appears to have been a wild soramblo 
for seed of any kind, which was bought at any price from 3d. to fid. 
per lb, 0[!his works out at prices ranging from £26 to £60 por ton for 
seed which, in many oases, was unfit to send to the oil mill, lot alone 
use for planting. Even in tho caso of farmers who sowed their own 
seed over again, it is questionable if any guarantee can bo given that 
they received their own seed back from tho ghmoties in ovory case. In 
order to make certain of this point for tho ensuing yoar, tho writer 
has strongly impressed on farmers the desirability of seeing thoir 
own cotton go through the ginnery in all oases where thoy propose 
using their own seed for sowing, or for sale as reliable seed. 

In the course of his offiaal tours the writer has visited a considerable 
number of cotton crops in the past nine months* and wherever a crop 
was seen which could be considered good enough for seed purposes* 
a note was made of it and an offer made to recommend seed from such 
crops provided the grower undertook to seU it at not moro than Bd. 
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per lb., "wbich price, after many enquiries, Ehodesian farmers appear 
wiling to pay. By lotting it bo widely known that no seed in the 
ooimtiy is worth more than 3d. per lb., and only the best seed worth 
even as much as that, it is hoped to prevent such excessive prices 
being charged as were unfortunately rather common last year. 

At tho Ehodosia Agricultural Union Congress in Bulawayo, in 
February, it was suggested that Government experts should report 
upon the best fields of cotton for seed purposes, but the staff at the 
disposal of tho Government has not been su£Sciont to ensure this being 
done systematically. The writer has done his best to act up to this 
suggestion and whenever enquiries for seed come to the Department 
of Agriculture, a list of growers who have had good crops is supplied, 
together with other sources which can be relied upon to seU good seed. 
The procedure has this disadvantage: it has been impossible to visit 
every crop in the country, with the result that some crops which may 
be outstandingly good may have been missed. It is not Ikely, 
however, that there are many sudb, otherwise the writer is sure to 
have heard of them, as Southern Ehodesia farmers with good crops 
of cotton, especiaUy in such a year as the present, are likely to have 
let the fact be known. 

It is hoped that by sounding a note of warning this year, farmers 
wiU pay more strict attention to tho sources of thoir seed supply in the 
ensuing season. The writer has done his best to bring this to the 
notice of the public through the medium of the local Press and the 
Ehodesia AgnouUural Journal. 

If only soed from crops which have yielded well this year is sown, 
it is felt that one may reasonably expect hotter results in the coming 
season. 


Agbioultubal Praotiobs 

These are generally on sound lines, and in the course of his visits 
to farms aU over the country, the writer has had very little criticism 
to offer. 

Dates of sowing, distance between rows, and spacing within the 
row, appear to have been properly carried out in nearly every case. 
There was a tendency to plant too deeply by such farmers as had not 
grown the crop previously, but I think sujBB.oient has been said on this 
question in the course of the season to prevent a recurrence of the 
practice. 

One of the commonest questions which one is asked at farmers* 
meetings and demonstrations is as to the correct spacing, and the 
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writer feels that in advising a spacing of 9 to 10 inches one cannot 
go far wrong. Whatever spaoings are ultimately adopted, it is not 
likely that they will be loss or more than 8 to 12 inches, so that by 
adopting a 9 to 10 inch spacing one cannot be far out. 

Another question raised frequently is that of ratooning — a practice 
which up to the present has not met with much favour. There are 
a few in the country who are inclined to recommend tliis pr.iotico 
for high veld conditions and in those areas where rains do not come 
until late in the season. The writer has ondoavourod to point out 
that in any areas which may now be considered as proved for cotton- 
growing, such as the Gatooma, Lomagundi and Bindura areas, ratoon- 
ing should in each case be discouraged. The view has been expressed, 
however, that there may be a chance of growing cotton on the high 
veld and late-rain aroas if this practice is adopted. 

In advising the Govomment on this question I have pointed out 
the desirability for the present of leaving districts to decide for them- 
selves whether the practice of ratooning is to be carried out or not. 
in the ovent of a decision being arrived at against ratooning tho 
Government should then insist on seeing that such local decisions 
are strictly adhered to. In this way it is fdit that tho proved areas 
mentioned above are not likely to come to any harm, as thoro is a 
very strong feeling against ratooning in all three of them. Tho 
question is one which was brought up at the Ehodesia Agricultural 
Union congress at Bulawayo in February and is being brought up 
again by the same body at their congress to be hold in Salisbury in 
September. 

The writer is against the practice of ratooning on principle, for 
the simple reason that ho has novor seen a good raioonod crop, though 
good individual ralooned plants and small patches of ratoonod cotton 
can sometimes be seen. It is foH that a Bill to prohibit ratooning in 
the whole oountry mi^t not be adopted by the Government, whereas 
there is every likelihood of their very strongly supporting local 
measures to prevent the practice. 


Tvjns ov Cotton Geowbrs 

Among the farmers of Southern Ehodesia one j&nds all classes, 
from the dull to the intelligent, and, in some oases, what may be 
described as the super-intelligent, but all that have been met by the 
writer are enthusiastic, especially with r^ard to cotton. They are 
inclined to be critical of the Government and the Government Depart* 
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ments, but with it all they are helplul, and out to do all they can to 
assist. Generally speaking, they are very public-spirited. 

Very few of the farmers in Southern Bhodesia have been brought 
up to farming. One meets ex-soldiers, Government servants, sailors 
and miners among them, but very few who were bom and brought up 
on farms either in the Colony or elsewhere. Nevertheless, they bring 
intelligent methods to bear on their practices, and they are at all 
times willing to accept advice. In the latter respect, perhaps they are 
too prone to take advice from any source. As regards cotton, it is 
hoped they will continue on the sound lines that they are following at 
present, and not be induced to try any fancy methods which they are 
apt to hoar of from a variety of sources. One and all are decidedly 
hospitable, and the writer records with pleasure his experiences among 
them. 


GiNNBRIfflS 

One of the chief drawbacks to cotton-growing in the past has 
been the lack of ginning facilities. It would appear that a 40-saw 
gin was introduced to the country some years ago in co-operation with 
the British Cotton Growing Association, but that it was not found to 
work satisfactorily. It is difioult to understand why this should 
be so, as, generally speaking, there is no known make of ginning 
machinery which will not gin cotton if properly worked. 

It is said that the low prices for cotton were so discouraging that 
the 1928 crop was sold in Salisbury at 6d. per lb., and used for stuffing 
furniture, mattresses, cushions, etc. This is also difficult to under- 
stand, as the price of cotton since the War at no time has been low 
enough to justify selling at 6d. per lb. in any part of South Africa. 

Last year the Central Gmnerios in Salisbury were erected by 
Major Cooper, D.S.O., to whom credit is duo for his enterprise in this 
direction. It is understood that an acreage of 8,000 was guaranteed, 
after which he set up what may be regarded as the first commercial 
ginnery in the ooimtry. 

The results which were obtained from the sale of cotton last year 
were such that an increased acreage was put out for the 1924-26 
season— an acreage much too great for the Salisbury Ginnery, or so it 
appeared at the time. Arrangements were accordingly made which 
led to the formation of three co-operative giimeries, financed by the 
Government of Southern Bhodesia in conjunction with the British 
Cotton Growing Association and the Bmpire Cotton Growing 
Corporation. 
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Tho plant for the throe co-operative ginneries was rather late in 
arriving, and had the season been a snccossful one, very oonsidoraldo 
delay would have occurred in tho handling of the crop. A.s Ihings 
have happened, howevor, those throo ginnorios have boon ablo to copo 
with the cotton as it came into the ginnory, and in all cases hnvo 
done satisfactory work. 

The three ginneries are identical in stylo and oonstrnctioii. Tho 
buildings were designed by tho Irrigation Engmoor, Mr. A. 0. Jennings, 
in consultation with Mr. Clark of Messrs. Clark and Blackburn, 
Gatooma, and the same design was used throughout for tho throo 
ginneries. They are of unusually sound construction and oquii>pod 
with five 75-saw gins made by Messrs. Dobson and Barlow. Theso 
are provided with pneumatic conveyors and aro driven by a Grossloy 
suction gas plant. The presses aro of tho typo mado by Messrs. Shaw 
and Co., and are capable of turning out halos of 600 lbs. with a donsity 
of 80 to 82 lbs. to the cubic foot. 

It is a matter for regret that tho bands for tho press boxes at first 
gave a considerable amount of trouble owing to a fault in tho design. 
Apart from this, thoy worked satisfactorily, and it is ploasing to record 
that the first prize for the best bale and lint was awarded at the 
Salisbury Show to a hale of cotton from the Bindura and District 
Co-operative Ginnory, Ltd. 

At the time of writing (October, 1926), the number of bales 
produced by the threo co-operative gmnories is likely to turn out 
as under: 

Bales. 

Bindura 900 

Gatooma 290 

Sinoia 200 

B is not as yet known what the output of tho ginnery at Bulawayo 
is likely to be. This is idie ginnffly which is operated by Messrs. 
Deohow and Tweedale. 

Additional ginneries have been erected by Mr. MoOlolland at 
Oemoession, and a small ginnery in the Ayrshire-Sipolilo district is 
being run by what is known as the Streta Syndicate. The latter, 
so far, is not equipped with a h^ density balii^ press, but this 
is matter ^whioh may be rectified in the future, as the ginnery 

is situated in one of the promising cotton districts of Southern 
Bhodesia. 

^ The position now is that the country is suMoienay well-equipped 
with gmnerieB to handle 60,000 btdes in the space of three to four 
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months, and as it is unlikely that the Southern Ehodosia crop will 
roach this figure for at least another two years, one may take it that 
the country is now, for the first time, adequately equipped with ginning 
facilities. If the cotton-growing industry in Southern Ehodosia fails 
to make progress, the lack of adequate ginning facilities cannot beheld 
to blame as it was in the past. 


Cotton and Land Settlement 

The question of Land Settlement is at present very much to the fore 
in Southern Ehodosia. It is one to which the Minister of Agriculture 
and Lands is devoting close attention. 

One of the chief aids to land settlement is, undoubtedly, the 
development of land for the purpose of growing cotton. Thia crop 
appears to attract settlers from the Home Country more than any 
other. 

The British South Africa Company have a scheme of settlement 
which is fully described in their pamphlets which are issued from time 
to time. Additional settlement schemes by private companies in- 
clude that of the Tokwe Eanohing Company, near Selukwe, which is 
based almost entirely on cotton production. At Darwendale there 
exists a oonoom which can hardly be considered a settlement 
scheme, but under which many young men are put on to the land 
and given a very thorough training in tobacco and cotton culture, 
together with other crops. The system employed hero is one whereby 
selected men from home and from the Union are employed at a fixed 
wage, plus a share of the profits of tho estates. 

Quite recently a company, called the Mining, Eanohing, Cotton 
and Tobacco Lands of Ehodosia, Ltd., has been formed by Sir Abe 
Bailey. This concern has now as its Agricultural Adviser Mr. H. W. 
Taylor, who was formerly the Cotton and Tobacco Expert to tho 
Government of Southern Ehodosia, and the loss of whose services has 
been a great blow to tobacco and cotton growers, in addition to which 
his wide experience in cotton matters has been of very considerable 
help to the writer. 

Pbooramme oe Wobk for the Ensuing Year 

The chief need of the cotton-growing industry in Southern Bho- 
desia is improvement of the seed supply. There is no meftns of 
rectifying matters immediately, but much can be done if farmers 
will only plant tho best seed available, such as it is. This will g^e 
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them a cotton wliioh goes fully 1 to 1 J inches, but little can bo guarati- 
toed in the matter of yield. 

It is proposed, therefore, to concentrate on the seed supply question 
at Gatooma, “where it is intended to carry out throe mam lines of 
work: — 

1. Improvement of oxistmg seed. 

2. Investigation of other vanotios. 

8. Exponmonts on spaemg. 

1. Imprommmt of Existing Seed . — The arrangemenls in hand 
for the improvement of existing seed are follows. 

The writer has obtained seed from several of the best yielding crops 
this year. In the first place the seed is bemg hand-picked to eliminat o 
aU naked, semi-naked, and green fuzzed seed. It is proposed to treat 
the remainder with sulphuric acid to romovo all fuzz. Tins will 
enable the seed to be screened, so that only the largest and best de- 
veloped seeds will be planted. 

It is hoped that fifty acres can be planted with this treated seed. 
The growing crop wxU be oarofoUy observed and roguod as soon as 
any plants begin to show undesirable oharaotors. 

It is not known to what extent rogueing will be nooessary, hut for 
purposes of calculation it may be estimated that the remaining 
plants will give a yield of 600 lbs. seed cotton per acre. Thus we 

should have ^ ? lbs. of improved seed by August 1926. This 

amounts to over 16,000 lbs. of seed. Besorving 2,000 lbs. for the 
station’s requirements for the following year, there should bo about 

14.000 lbs. left over for disposal. 

Out of 2,600 farmers in Southern Bhodesia we may allow for 

1.000 applications for improved seed. Tho supply would enable 
the station to supply one thousand 14 lbs. packets of improved seed, 
whioh^ could he distjdbuted to farmers for the express purpose of 
Ranting seed plots. Each paol^et can he labelled with printed 
iife^org to plant wide for rapi(| propagation, This means til# 
each ramer should have suEteient improved seed to sow a crop of 
i^ouk |0 acres in 1927, whidh, in turn, should give sufficient seed for 
the whole country by 1928. 

The foregoing presupposes that # goes well and that there will 
be no hitoh pf, any kind in carrying out the programme outlined. 
No doubt many difficulties will occur by the way, but a programme 
has to be framed, and it ia up to us td carry it Out to the best of our 
ofcmty. 
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These tables are made of wire netting of ^ inch mesh and illustrate the great care which South Rhodesian plantera 
tane iQ cleamng their cotton before send ng to the ginnerj The cotton is spread out to dr\ on these tables after which 
It IS carefaU> picked o\er and an\ stained trashy or dirty cotton which ma\ ha\e been picked in the field is remo\ed 
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2. Investigation of other Varieties, — W o have on hand iho following 
varieties from the Mississippi Exporimont Station — 

Delphos — two strains. 

Express. 

Trico. 

Erom Memphis, Tenuossoo — 

Aoala. 

Ovor-tho-top. 

Tanguis (a Peruvian), 

From the Pedigreed Seed Company, Hartsville, S. Carolina, thanks 
to the President, David R. Coker — 

A heavy-yielding selection of Doltatypo-Wobbor. 

A selection of Meade imported by the -writer. 

^ Several single plant selections. 

A cotton received from Mr. Bullock, Native Commissioner, 
Bolingwo, is sufi&oiontly interesting to deserve special mention. 
Several years ago Mr. Bullock discovered a cotton bush growing 
at the back of bis ofdce, but paid little attention to it at the time. 
Subsequently new office quarters were built and the old ones 
levelled to the ground. The cotton plant flourished after the old 
buildings were removed and Mr. Bullock planted a few seeds in his 
garden. Cotton from the resulting plants was sent to the -writor. 
It is a fuzzy seeded type with lint of fully inches. The same lint 
was reckoned by a cotton buyer to be If inches. 

Mr. L 0. Hamilton is hringiug several strains with him from 
Australia, and we are indebted to Mr. E. R. Parnell for a Jassid-ro- 
sisting cotton, which he has promised to send from Barborton. 

Ponding the arrival of Mr. Hamilton, I do not consider it advisable 
to lay do-wn the method which will uliimatoly bo adopted for carry- 
ing out variety trials. Buffioient ground should be ready to allow 
him to multiplioate his tests as often as our supplies of sood -will 
permit. 

A point I wish to emphasize is the necessity of propagating a por- 
tion of each variety under oagos in order to have pure seed to carry 
out further investigations the following year. This is likely to prove 
an expensive item, but in the writer’s opinion the essential features 
are to secure and maintain pure strains, to improve the cotton seed 

supply, and to reckon the cost of doing so afterwards. 

m.2 


u 
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8* Sjpaoing Expcnments . — Sujffilcionl ground Bhould also bo avail- 
able to permit of spacing tests. As in tho case of tlio variety trials 
I do not propose to discuss this until I have had an opportunity of 
talking tho matter over with Mr. Hamilton. 

At tho time of writing, tho shipping strike has doUyed Mr. Hamil- 
ton’s departure from Sydney. It is not known when ho is likoly to 
arrive, but, in the meantime, Mr. Peat will have to do his boat. 

Owing to unavoidable delays in connection with tho leasing of 
the ground at Gatooma, and other reasons which need not bo dealt 
with hero, the writer was only able to commonco preparations last 
August. This moans that most of tho work at Gatooma has had to 
be rushed, a condition which does not tend to that state of oflicioncy 
which one expects to find on an established plant-brooding station. 
One has to commence sometime, however, and tho state of unpro- 
paredness is merely mentioned by way of warning. Every olXort 
will be made to make the station a success, but it is naturally hoped 
that criticism of its results may bo suspended until tho station has 
been in existence for at least one season. * 

Whatever difficulties may arise, it is confidently hoped that mwoh 
useful information wiU be obtained by tbo functioning of tho stat{((lB> 
in the forthcoming season. 


Itinerant Work in the Districts 

I have been kept on the road fairly steadily over since T arrived 
in the country. I am the first to admit, with a certain amount of 
regret, that a oonsidorablo part of my time was wasted by not or- 
ganizing my tours bettor. Tlois is a mattor which I hope to roctify 
in future by attending only to calls and invitations from Earmors’ 
Associations. During tho first few months of my sorvico in Bouthoni 
Khodesia I accepted invitations to visit individual farmers indis- 
oriminately, with the result that, as tho season progrossod, 1 found 
myself tied by previous promises to individuals and could not givo as 
muoh time as I should have liked to Earmers’ Assooiations. 

By the end of the season, however, I find that only ono ro<iuost 
from a Earmers’ Association has not been complied with, and perhaps 
six or seven individual farmers to whom I promised visits which 
aubsec^uently I was unable to make. They wiU come first on my list 
^for the onwming season, but once they are fulfilled I shaU have to 
make a point of meeting farmers through their Assooiations only. 

As there has been no Government Cotton Expert at Headquarters 
since July, the work has faUen on my shoulders, but such servioe as 
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I have been able to give has been a pleasure. The appeals for advice 
that come from distant farms have to be answered as promptly and 
fully as possible. 

Apart from routine correspondence, a considerable amount of 
time has to be given to visitors. The callers are farmers who have 
come a long way to seek out their information in person. As such 
they deserve every consideration, and the writer endeavours to give 
them his best attention. Yet unfortunately it is sometimes difficult 
to devote as much time to such interviews as one would wwh, smoe 
on return from tour there is much delayed correspondence to deal 
with. 

Additional work is entailed in reporting on numerous samples of 
cotton which are sent in for report. In the event of a cotton grador 
being appointed by the Government he would relieve the writer of 
this. The question of appointing a Government Grader is one which 
is very much to the fore at the present time, as farmos declare they 
do not know the value of the commodity they are seUing. In the 
writer’s opinion the farmers appear to have had a better idea, in some 
cases, of what they were selling, than the buyers had of their purchases. 
The fact remains, however, that the appointment of a Government 
Cotton Grader is a necessity once the cotton crop is suflfioiently large 
to justify the creation of such a post. 

It is, at present, the writer’s intention to recommend the appoint- 
ment of a grader as soon as the possibility of a 10,000 bale crop is in 
sight. It is hoped that the 1925-26 season will realize such a crop. 

The writer’s services were in demand in the capacity of judge at 
several of the leading Agricultural Shows in the Colony. This is one 
of the most pleasant and instructive duties one has to perform. In 
addition to seeing the best the country can produce in the way of 
cotton, one has an opportunity of discussing various points with the 
other judges. It was the writer’s privilege to act in tho foregoing 
capacity in the company of Mr. H. W. Taylor, formerly Cotton and 
Tobacco Expert to the Government of Southern Ehodesia, and 
Mr. W. H. SoherjG&us, ex- Chief of the Tobacco and Cotton Division 
in the Union of South Africa. 

Any recent note on cotton in Southern Bhodesia would be in- 
complete without reference, also, to the activity of Mr. D. D. Brown, 
Assistant Tobacco and Cotton Expert. Mr, Brown had to aot for 
Mr. Taylor while the latter was absent on duty at Wembley. Bjs 
energy while so acting has been commented on frequently by numbers 
of farmers who have mentioned him to the writer. 
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OONOLUSION 

The ootton-growing industry has come to stay in Sontliorn Eho- 
desia. It has to bo "vory distineily homo in mind, howevor, that it is 
yot in the initial stages. Many mistakos and numorous pitfalls lie 
n the way before the crop is hrmly established on a sound basis. 
The Government has a number of problems to taoklo, not the least of 
which are the questions of ratooning, and tho formation of Ordinances 
governing the operations of ginneries, Tlio writer, and tho additional 
staff granted by tho Empire Cotton Growing Corporation, have much 
uphill work in establishing a supply of the right typo of cotton seed. 
Lastly, and most important of all, the farmers of Bouthorn Ehodosia 
are advised not to allow themselves to bo carried away by temporary 
reverses or successes. 

Tho writer feels confident that tho Govommont is anxious to 
do all in its power to foster cotton growing. Assurances to this 
effect have been vouchsafed him by tho Governor, tho Premier 
and prominent members of the Cabinet, The Minister of Agriculture 
has given practical demonstration that he is doing all ho can to 
advance the industry, and is both willing and anxious to bo guided 
by responsible bodies such as the Empire Cotton Growing Corporation 
and the British Cotton Growing Association. Tho growers have 
already demonstrated their enthusiasm, which continues unabated 
despite a year which has been most disappointing. 

How rapid may be the development of tho industry which it is 
hoped will reward our united efforts, can naturally not bo foretold, 
but that the fiual outcome will bo fruitful, and of benefit to tho robust, 
intensdy British, Bhodosian farmers, among whom it has boon such 
a pleasure to work, is the earnest desire of the writer and his stall. 
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COTTON-GROWING STATISTICS— VII 

OOMPILBD BY 

JOHN A. TODD 

This series of statistics has now been running ever since the first issue 
of the Journal, that is, lor a period of fully two years, and we have 
now pretty well covered the ground, having dealt not only with the 
world’s principal crops, but also with consumption, stocks, and prices. 

Eor the future, the intention is to continue the statistics from 
time to time, revising them whenever required and keepmg them 
always up to date. At the same time, it is hoped to introduce a 
series of diagrams embodymg the most interesthag of the statistics, 
and of these one, of the World’s Monthly Carryover of American 
Cotton, has already been given in the issue of January, 1926. 

In this issue we propose to revise the original table of the world’s 
crops, and also those of the Indian, Egyptian, and Smaller Crops. 
In the case of the China crop in Table I. the opportunity has been 
taken to revise the figures throughout. In the first half of the table, 
especially in the years just before the war, semi-official reports had 
been published which made the total of the Chinese crop as high as 
four and five million bales; but these were afterwards completely 
discredited, and the fact that the same large figure had been repeated 
by certain sources not really independent had resulted in our av^age 
figure being unduly raised for certain years. By omitting these 
duplicates the figures have been brought down to a better comparable 
basis; but even with this the sudden rise of the China crop from 1909 
to 1910 is almost certainly fictitious. 

The figures in Table I. become much more interesting when 
embodied in a diagram which is given on p. 167. The first point 
brought out by this diagram is the obvious domination of the world’s 
total by the American crop. It will be seen, however, on closer 
examination, that the correlation between the American crop and the 
total is strengthened by the fact that, on the whole, the general 
tendency of the Indian, Egyptian, and other crops has throughout 
been fairly similar to that of the world’s total and the American, 
the reason being that the supply of American pretty well controls 
the world price, which reacts on the supplies of all other crops, as well 
as the American. There are, however, occasional years in which 
there is a marked discrepancy between the movement of the American 
crop and that of the world’s total — e.^., in 1919, when a very large 
Indian crop more than outweighed a small American <urop. On this 
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point it should be noted that the Government estimate of the Indian 
crop for 1925, which was almost the only crop in the world to show a 
decline that year, is regarded in trade circles as much too low, but that, 
of oouise, is almost normal (hence our inclusion of the Indian crop 
in 400-lb. bales, along with all the others in 500-lb. bales). 

The main point of interest, however, in this diagram is the won- 
derful recovery since 1921 j owing to the comparatively huge American 
crop of 1925 that year’s total is now certain to beat the record of 
1914. One cannot help being struck by the fact that this steady rise 
for four years in succession is unique in the diagram. 

TABLE I.--THE WORLD’S COTTON CROPS, 190^-1926. 


Bales of 500 lbs. {approximately). OOO’d Omitted. Linteis induded in 
Amertcan Crop. Eatimaies tn italic figures. 



America 

Per 

Gent of 
Wotld 
Total. 


Egy^yt. 

Suseia. 

China. 

1 

Others. 

1 

Total. 

1 

j Per 
Cent. 

1 on 
[1914. 

1902-03 

10,784 

62 

3,367 

1,168 

342 

800 

801 

17,262 

62 

1903-04 

10,016 

61 

3,161 

1,302 

477 

800 

761 

16,607 

00 

1904-06 

13,697 

66 

3,791 

1,263 

636 

766 

803 

20,846 

76 

1906-06 

10,726 

61 

3,416 

1,192 

604 

788 

938 

17,664 

03 

1906-07 

13,306 

60 

4,934 

1,390 

769 

806 

1,027 

22,221 

80 

1907-08 

11,326 

62 

3,122 

1,447 

664 

876 

960 

18,884 

CO 

1908-09 

13,432 

64 

3,692 

1,160 

686 

1,000 

971 

20,930 

76 

1909-10 

10,386 

54 

4,719 

1,000 

663 

1,419 

960 

19,137 

09 

1010-11 

11,966 

65 

3,889 

1,616 

879 

2,689 

968 

21,806 

78 

1011-12 

16,109 

64 

3,288 

, 1,486 

! 869 

2,662 

1,068 

26,361 

01 

1912-13 

14,001 

67 

4,610 

1,607 

883 

2,298 

1,160 

24,549 

88 

1913-14 

14,614 

67 

5,066 

1,637 

1 980 

2,303 

1,287 

26,787 

02 

Pro-War 










AvexageB 

} 

CO 


1 

j 





76 

1914-16 1 

16,738 

60 

5,200 

1,298 

1,167 

2,363 

1,164 

27,019 

100 

1915-16 

12,013 

67 

3,738 

961 


2,067 

084 

21,156 

76 

1916-17 

12,664 

i 67 

4,480 1 

1,022 

1 1,106 

1,714 

1,027 

22,021 

79 

1917-18 

12,345 

58 

4,000 


603 

1,836 

1,086 

21,132 

76 

1918-19 

12,817 ' 

50 

3,972 

964 


2,084 

1,296 

21,663 

77 

1919-20 

11,921 

63 

6,796 

1,114 1 

246 

1,968 

1,483 

22,628 

81 

1920-21 

13,700 

64 

3,600 


116 

1,373 

1,471 

21,466 

77 

1921-22 

8,360 

50 

4,485 

972 

62 

1,364 

1,440 

16,673 

60 

192^-28 

10,320 

51 

6,073 

1,243 

62 

2,022 

1,608 

20,313 

73 

1923-24 

10,811 

51 

6,162 


296 

1,786 

1,871 

21,280 

. 70 

1924-26 

14,497 

54 

6,141 

1,466 


1,976 

2,326 

26,844 

06 

1925-26 

16,900 

67 

6,669 


m 

J>,068 

8,600 

80,664 

106 

P<»9tt>wa] 

n 






i 



Averages 


OQ 







80 


* 4004b. t»loa. 
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Tnc WOULD’S COTTOn CROPS )90S25 



** Others inoludos Russia and China and smalW crops 
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For the Indian, Egyptian, and. Smaller Crops it has not boon 
thought necossary to repeat the whole of the original table. They 
have therefore been carried, back only to 1914 in each oaso. In 
the Egyptian crop table the Government figures have been taken for 
acreage throughout, though the trade opinion is that the actual acre- 
ages since 1923 have been distinctly larger. The apparent recovery 
of the yield per acre in the last three years is therefore dubious. 


TABLE n.— rnOIAN CROP, AREA, YIELD, AND PRICE, 193 4-1 025. 


SeasoTis 

1 

Area 

{Acres), 

000 * 8 . 


Yield per 
Acre. 
(Lba.) 

Net Export! 
and Con- 
aumption. 
OOO’s. 

Season,* 8 Average Prices 

No 1 
Good 
Oomta. 

Per Cent, 
on 

American. 

1914-16 

24,696 


86 

4,889 

4*19 

80 

1916-16 

17,746 

3.738 

84 

6,109 

6-79 

77 

1916-17 

21,746 


83 

4,986 

9<02 

80 

1917-18 

26,188 

4,000 

64 

4,499 

16-10 

74 

1918-19 

20,997 

3,972 

76 

3,991 

17-16 

87 

1919-20 

23,362 

6,796 

09 

6,343 

18-06 

71 

1920-21 

21,340 

3,600 

67 

4,941 

8-21 

60 

1921-22 

18,461 

4,485 

97 

6,972 

8-72 

77 

1922—23 

21,804 

6,073 

93 

0,270 


69 

1923-24 

23,636 

6,162 

> 87 

6,979 


70 

1924-26 

26,461 

6,141 

99 



80 

1925-26 

36,dOS* 

5,669 

i B5 

— 


■■1 


*** Third forecast against 24,833 at same date last yoar. 


TABLE in— EGYPTIAN AREA, CROP, YIELD. AND PRICE, 1014-1925. 



Ar&x, 

Eeddans, 

OOO’s, 

Crop 

Kantars, 

000*8. 


Season's Average Prices. 

Season. 

Yield Per 
Peddan. 
{Lbs.) 

P.Q.P.Biom. 
Perns Per Lb. 

Premium over 
American 
Middling. 
Per Oenl. 

1914-16 ,, 

1,768 

6,490 

8*70 

7-84 

40 

1916-16 .. 

1,186 

1,666 

4,806 

4-06 

10-42 

39 

1916-17 .. 

6,111 

3*10 

21-66 

70 

1917-18 .. 

1,677 

6,308 

3-76 

Sakel. 

80-97 

48 

1918-19 .. 

1,316 

4,821 

3-66 

27-86 

41 

1919-20 

1,674 

8,672 

3-64 

60-34 

139 

1920-21 .. 

1,828 

6,030 

3-30 

30-24 

184 

1021—22 . » 

1,292 

4,858 

3-76 

19-76 

74 

1922—23 

1,801 

6,213 

3-48 

17-29 

16 

1923-24 . . 

1,716 

6,631 

8-81 

21-66 

22 

1924r^ .. 

1,788 

7,274 

4-07 

29-82 

116 

1926-^6 .. 

1,924 

WO 

4^16 






















TABLE rsr.-BDMMART OP THE SMALLER CROPS, 1914-1926. 
In 600-16. Balea {appr<xcimatdy), 000 ’s OrmUed 
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Estimates in italio fignres. 
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NOTES ON CURRENT LITERATURE 

COTTON IN INDIA. 

17'?. We have received tlio lollowing Report; Bcieniifie Reports of (heAyticuMwal 
Research InalUute, Pusa, 1924-26. 

178. Chakaotbbistics or Indian" Cottons. A useful summary of those is to he 
found in the Bombay Cotton, Annual, 1924-26, on p. 37. 

179. East Indian Cotton; IJNSATisRAOxoBy Ginnino on Sind and BiaNaAL 
Cottons. By Amo S. Pearse. (Abstr. from Int. Cott. BvU., vol. iv., 2, No. 14, 
1926, p. 215.) Dealing "with, the oomplaints about the presonoo of seed cotton in 
the bales. 

180. Bombay; New Cotton Exchange. (Abstr. from IrU. Cott. BuZZ., vol. iv., 
2, No. 14, 1920, p. 224.) The now Cotton Bxohango has boon oponod by tho 
Qovomor of Bombay, Sir Eoslie Wilson. The buildings cost more "than 18 l&ikhs 
of rupees, and contain 120 buyers’ and 80 aoUers’ rooms. Tho arbitration, or 
survey room, is capable of handling 300 to 350 arbitrations per hour. Tho trading 
hall has been oonstruoted on the principle of the No"W Yorkand Liverpool forward 
markets; throe rings have boon provided, tho uentre, or Broaoh ring, being upon 
tho lines of that in New York, while tho two smallor Oomra and Bengal rings are 
similar to the Egyptian and Empire oontraot rings in Liverpool. 


COTTON IN THE EMPIRE (EXCLUDINO INDIA). 

181. The following Reports have recently boon roooivod; 

Bofhados. “ Annual Report of Dopt, of Agr., 1924-26.” 

Malta. ” Annual Report for 1924-26.” 

8ovih Africa. ” Annual Report of Dept, of Agr., iTuno, 1026.” 

St. Vinomt. ” Annual Report of Dopt. of Agr., 1024.” 

Swaziland, ” Annual (Sonora! Report for 1 024,” 

182. EDROPE: OypBtja. The Cyprus Aflr. Journ., Ootobor, 1026, roporis 
attacks of aphis, oatorpUlar, oto., and states that tho cotton crop is likely to bo 
afieoted by the shortage of "water. The boll worm is not so bad as lost year. 

188. Malta Ifrom the Report Supt. of Agr. for 1024-26, recently roooivod, we 
quote ihe foEowing; "This year’s good tdnfall and the ample moistiiro aooumu- 
lated in the soil has induorf many farmers, soon after harvesting the suUa end 
olher forage, to proceed at once to work the land for a summer oatoh crop of 
cotton, so that it is hoped that this year’s crop of cotton wiE also bo a good one. 
^tfcon under irrigation is being grown on a smaU scale in the West District, 
but the farrn^ are slow to take up this ready means to tom to better advantage 
some of the irxlga'ted land now devoted to vegetables. 

" At the Esperiment Eaim an area of a Ettle over half an acre was again 
so"wn "wi^ Dphmd long-stapled cotton, but as in the past two years, owing to 
the unsuitable nature of "the soil, (dong with the shortage of tain in the spring of 
1924, "the crop has not proved as sa'tis&iatoiy as it would have beaot bettor 
conditions. However, this sort of cotton is now beginning to be grown on alimited 
scab at Zehbug and Slddien, and in several plaoes in Goso, and is weU spohan 
oTiqr the farmeja, who are finding it more produolive tbau the ancient local sort, 
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and just as early, with a longer and whiter fibre, although slightly lighter in 
weight. It is aocordingly being sought after by the dealers, but tire quantities 
as yet available are not such as to command an appreciable rise in price. The 
cultivation of the so-called Calabria or Gallipoli cotton, which, like the Upland 
cotton, is another form of Qoasypivm, barhadenae, has rapidly extended in both 
islands during the last few years, at first owing to the greater power of the resist- 
ance of the plants against root rot, which, especially on clayey and imperfectly 
drained soil, is so injurious to our typical ancient Maltese cotton plant. As the 
quality of the fibre of the Gallipoli cotton is better than that of the l^tese cotton, 
and the production about just as good, the change is all to the better, and in the 
long run the price will be more remunerative than that formerly offered.” 

184. ASIA: Iraq. The Economics of Mice and GoUon Ovdtivaiion in the 
Dialahliimh, By Khan Sahib A. A. Soofee. {Mem. 10, Dept. Agr., May, 1926.) 
The value of the cotton crop in the experiment was two and a half times that of 
the rice for the same area, while it only used about a quarter of the water required 
by the latter. 

186. AFRICA. Cotton Planting in British Central ^rica. By Captain S. 
Davis. (Abstr. from the Earm&'s’ Joxtm., Nairobi, vii., 49, 1925, p. 17.) In 
this article the author states that ** though it may be a fallacy to proclaim 
prematurely the potentialities of a newoountry, it is, however, no exaggeration 
to say that, given more good roads and a through railway oonneotion between 
Beira and Lake Nyasa, also materialization of the projected bridge over the 
Zambesi River, the possibilities of ihe development and expansion of the cotton 
Industry in British Central Africa are vast and incalculable, for in the lake regions 
and other low-lying areas, are many miHiona of acres of fertile land admirably 
suited to the cultivation of cotton and other fibrous crops. There are at present, 
however, many adverse factors for the planter to contend with, such as climatio 
dififioulties, pests, labour troubles, destruction of crops by local fauna, etc., 
but with the advance of civilization most of these difficulties ore bound to disappear 
gradually; for instance, the clearing of forest land and unrestricted shooting of 
game would automatically eliminate the tsetse-fly nuisance, the draining and 
oiling of swamps would greatly reduce the danger of malaria and blaokwater 
fever, and intensive cultivation combined witih careful seed sdection would un- 
doubtedly greatly incr^use the output of cotton per acre.” 

The greatest enemies of ihe planter are the pests, which include boll worms 
(both the red and the pink variety), cotton aphis, out worm,boll nu^ot, boll rot, 
cotton Stainer, white ants, root-gall caterpillars, locusts, etc. 

186, Rhodbsia (Southern). We have received from the High Commissioner 
a copy of a Eeview of Agricvltural Conditions in Southern JRhodeaia to Dec. 31, 1925, 
by W. E, Moado, from which wo quote the following : “ On the whole, throughout 
the Colony the planting season has been a late one, and crops arc not as well 
advanced as is usually the case at this date. While this will not necessarily 
adversely ailoct farmers at altitudes round about 4,000 foot, it may tend to rodaoo 
ihe yields on the high void, more particularly if the season should prove to bo a 
short one. In such areas the prospects for the cotton crop aro not favourable, but, 
on the other hand, in the bettor recognized cotton-gro^^g districts the outlook 
is satisfactory. Replanting of cotton has, in certain instances, been neoessaiy.” 

187< South Aerioa. From the Ann. Bept. of the Agr. Dept.^ June, 1926, recently 
received, we quote the following: ” The phenomenal interest in cotton culture 
continues, and largo slretohos of ground are being cleared and prepared for ihe 
1926-26 crop, so that if anything like a favourable season is experienced, and 
the ravages of insect trouble can to some extent be ovoreomo, a production of 
80,000 l^es of bnt may be expoobod. 
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THE EMPIEE COTTON GROWING REVIEW 


** The assistance of the officers of the Empiio Cotton Growing Coiyoralion has 
meant a great deal to the Department in the investigational work at present under 
way. The oomprohensive range of experimental and investigational work attho 
experiment stations was oontinned this season, a speoial feature, and one likely 
to prove of great importance to the industry, being the propagation of jassid* 
resistant cotton, 

“ It has been decided to lay out eighteen series (sixty plots each.) of fortilkor 
plots in different parts of the cotton bolt to study the fortiliror requirements 
of the crop, and to continue them for a period of at least four or five years. No 
such comprehensive fertilizer experiments with any crop have yet boon under- 
taken, and the results diould furni sh a basis for the fertilizer roquiiements of this 
crop throughout the cotton area of South Africa. 

“ Excellent work in grading has been done, and the adoption by the Depart- 
ment of a rigid system of cotton grading under regulation has contributed greatly 
to the excellent reputation South African cotton enjoys overseas.” 

The Report also states that the alarming spread of cotton posts has nooossi- 
tated a decision to engage two more entomologists from ovorsoa, in addition to the 
two supplied by the Oorporation, and to keep these four men and the senior ento- 
mologist entirely to the work on cotton pests in order to devise measures of con- 
trol, The locust invasion also was severe during the season, and tho senior offioeis 
were called together to exchange ooEpetionoes and to make suggestions x^arding 
the future work. 


188. Sdping fhe Ivdmtry Along, (Extracted from. 8oulh Aft. CoU. Growers^ 
vol. ii,, 6, 1926, p. 36.) “ Tho example of tho Union Castle Mail Steam- 
ship Company, Ltd., can woU be followed by those in a position to give tho ootton- 
growiug industry in these parts a measure of tangible support. Tho Union Castle 
Steamship Company has placed an order valued at £10,000 with a Manohesber 
firm for 20,000 sheets and 20^000 pillow caaos for the now mail motor vessel 
and an intermediate steamer, with tho stipulation that tho artiolos aro manu- 
factured from cotton grown in the Union.” 

^ Gandouer JBaiates, {8, Afr, Oott. Qfomn* J oum,, 2, Novombor, 

1926, p. U.) On these estates, 8,000 aor(» are under cotton and 6,000 in prepara- 
tion, while 67 white men and over 3,000 natives are employed, 

P* states that tho crop in tho Pietersburg 
distoot has only been 2,600 bales against the 12,000 hoped for. Dron^t and 
ftort appear to have been chiefly responsible. Mt, N. 3. Smit contributes an 
Bxml^ ott tlxe soils m tlio Zoui 5 )a«iBberg distyriot. 


^ Annual JSsporf, SumUand, for 1924, a oopy of which has 
been reoeiv^ tlat approximately 8,000 acres were placed under cotton 
during y»r, Mr, Milhgan visited Swaziland in July, ind was voiy much 

Territory. The vadetios 
“Watts long StapV’ “Improved Bancroft” 
Mainland Hybnd.” The main crop is “Chiffin,” whl(ffi, with proper s^^^^ 
tm^aooIiinati^tion,iagivingexoeUeatreBidtB. *‘Impro^dBanK ” isalso 
a-PPeais mm© restetant to jassid attack on account of the hairy 

^n^ion of the leaves, Of the total crop, 83 per cent, was graded U inches aS 

“^®d<*^®<wnntcyfromth6Union, and it was 

^ unaoeountable 

litug did not happen, and hatchings were reported from two parts onlv. 
^^ung swarms were destroyed, aupplies 5]^^ and spray pumps to 
deal with ^e young locusts axe distributed throoghoot the TerriSty 
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192. SupAir. On the occasion of the official opening of the Mahwar Dam, 
The, Near East and Indw published a Sudan Supplement containing, among 
others, two very interesting articles entitled “ The Makwar Dam: What it Means 
to the Sudan,” and “ The Sudan’s Part in Empire Cotton Production.” Perusal 
of the former article enables one to form some idea of the scope and magnitude 
of the Makwar Dam and Gezira inigation scheme, and of the sedous difficulties 
that had to bo overcome before the result was achieved which constituted an 
immense tnumph for British engineering. The second article contains an interest- 
ing account of the work of the Sudan Plantations Syndicate siaoe its inception: 
descriptions are also given of the types of cotton grown, and of the methods of 
cultivation employed. 

193. TANOAiryiKA. Tanganyika's Cotton. We have received from the Director 
of Agriculture a report on the 1925 cotton season, from which we quote 
the following: “A orop of about 8,000,000 lbs. of Imt, or approximately 
20,000 bales, is expected this year. The return, about the some as that of the 
previous season (7,600,000 lbs ), is disappointing, particularly in view of the 
obcumstance that the distribution of cotton seed to natives h^ been increased 
from 1,04.7 to 1,694 tons. It is possible that this estimate even may not be 
reached as natives wdl be discouraged from picking their cotton by the faU of local 
prices in sympathy with that in the world’s markets. 

As is well known in the Territory, this reduced yield is due to the very un- 
favourable season that was experienced — a season that has left its mark on the 
figures of export of the produce of aU annual crops in the country, and caused a 
shortage of food crops in some districts that necessitated the forbiddmg by Govem- 
ment of exports of such produce. In many areas, particularly Kimamba and 
Morogoro, the cotton responded to the adverse conditionB by partial failure to 
continue the normal growth of the half-formed bolls, which ^hibited signs of 
internal boll rot, a phenomenon that is being investigated with the aid of the 
Baotoriological Laboratory of the Medical Department. In another area, Bufiji, 
the loss was increased by rats, which in large numbers dragged the seed ootton 
out of the ripe hoUs, nibbled the seed, and spoiled the Imt. Lalindi, attacks of 
plant lice (gremi bug, aphis) near the beginning of harvest reduced the strength 
of the already handicapped ootton, hut there was improvement later. 

“ It is i^ettable to have to state that the condition has been made worse 
-through the general neglect of plantcm and growers to sow their seed early, and 
in many cases also through the insufficient preparation of the ground for the seed 
(caused in some instanoes, it is admitted, by the difficulty of obtainmg labour 
adequate for the pmposo). This late planting of ootton is a a^ous matter in the 
Territory. It needs the most active attention by aU planters of ootton, who must 
make up their minds to get thoir land ready early, and sow their seed in good 
time, keeping a reserve for any necessary later plantbgs. It is best to sow ootton 
seed when the rains are expected, not to -wait until the rains have come. 

“ Nevertheless, the picture is not all one of gloom. This has been a severe 
testing season for ootton, which has come through it in an encouraging way. It 
has sufierod, generally, loss than any of the food crops, even where its cultivation 
-was perfunctory or neglected, and has diown itself to possess the quality of 
derpendenoo as a cash orop in greater measure than the only other annual native 
ea^ crop of similar importance — ^the groundnut. Cotton has given the nai^e 
farmer cash to buy the food that the grudging season did not yieldfor him, orthat 
his improvidence caused him to sell prematurdy : it has also paid his tax.” 

194. 17a45x>A. Saitmys in Uganda. (Abstr. from Uganda November 20, 

1926, p, 13.) The Government Coni^ttee on Railway Extension in TTganda 
have stated, in their preUxninaiy report, that the most uigent proUem to be setded 
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is tho linking up ol Kampala with thn main-line aysltwn, ntwl HUggPRl that the heat 
route would bo from Kampala to .linja, auddirwt thoncovia Iganga to join tho 
prosoni oxtonHTon near Burtambatia. Tho rooBouH given for auggeating this 
route aroj (1) That Kampala ih the commorcial capital nf thoctmntry, audit is 
CBlimatod that thoro ih a population of !l0,0t>0 within fiiro milei of Kampala 
Kailway fitatiou. T)ovolopiuontfi art* being made in all direct ionn, Imt e\ory 
induBtry i« hampored owing to tho lark of railnray fat'ditma. 'rhe food and fuel 
8uppli('H nr(‘CHPary for Huch a lai^o population art* on an iuert'aning Hoale. Tnhffnal 
iranfli)ort roHtH aro high, and railway communientionH aroo«H<‘ntial to proviilofood 
at a reasonable rate and keep down tho oost of living. (2) Tluki dmja is tho 
second largest town in the country, with an important and growing trade. It ia 
tho headquarters of many business firms trodnig in tho ItSaHti'm l*rovhu os. A 
groat volume of traffic already exists across tho Nile at this point, in Hpito of tho 
present disabihties, and this will rapidly dovolop. Tlio town possesses many 
natural advauiagos, and thero is ample room for extension and development. 
Tho Ripon Falls can provide ample power for all purposoH, and tho water supply 
is oxoellent and unlimited. Thoro is a good port which might bo dovolopod to 
become tho hoadquortors of the Uganda Railway Bfiirino ; in foot, all tho suitound- 
ings aro suitable to tho roquiromonts of a busy oommercial port. 

From tho latest report roooivod from the Department of Agrtoulturo, wo 
quoto the following witli xoforenoo to tho question of transport; *' During tho 1926 
soasen no difficulty was experionood in moving the cotton orop to l^dco ports and 
stations, and ample road transport was available in all aroas. Much diffioulty 
was, however, again oxporienoed in (doaxingconsignmmtshsamxeoeiv^ stations 
on the railway syatom. This was mainly due to congestion at * bottle-nook * 
parts, and the cotton was subject to delays and exposure to weather at various 
points, Fxtra facilities have been provided at ports and stations for tho handling 
of the forthcoming crop, and in order to speed up the movement of baled cotton 
the arrangements notified in Bulletin Ko. 3, 1026-26 (Of. Abstr. 41), came into 
operation on January 1st.” 

Heavy rains have been experienced in many distriots, but the prospects of 
the orop continue good throughout tho Frotootoraie. 

X9S, AUSTRALIA; QuBSKSLAin). Cotton Voilnes. (Queend. Agr. Jowm., 
xsxr.,4tt 1026, p. 391.) Giving the prices to be paid by tho Qovommont for various 
qualities of cotton. Payment is now to be made on length of staple as well as on 
gradej thus the best grade will reoeive 3id. if the stajile be not over 1 inohj 4id. if 
between 1 inch and 1^ inohosj and 6d. if ovor tho latter. Theso piioos also hold 
in Hew South Wales. 

106. WEST IKDXBS: Babbauos. From the Seporl on {he Agr. Dept,, 1624-26, 
we quote the following; ‘‘The experiment for improving tho quality and increas- 
ing the yield of lint of the varieties of Sea Island cotton grown in tho island 
were continued duiiug the year under review. The usual prooedoro adopted 
in attempting to improve the native variety of cotton was conthiued, with 
satiafaotory results. 

” It is very regrettable that the pink boll worm (Peotinophora goaaypieUa, 
Bosok) is nowto be found in ahnost all the ootton-growhig districts of tho island. 
An efiort was made to oontrol the spread of this pest by the passing of an Aot 
to amend the Cotton Diseases Prevention Aot, 1910. The ohiof feature of the 
new Aot is that on ox before the last day previous to the beginning of tb«* close 
Season every occupier must dig up and effectually destroy by fire in the field 
all cotton plants and stumps and any rduse cotton that remain growing or planted 
on land in his oocupation, and must destroy any cotton plant or part thereof 
stor^ in building, the ginneirieB being, however, mcemptsd from the latter 
provisums. 
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“ In Bevoral distriota oonsiderablo injury was caused to the cotton plants by the 
cotton worm [Alabama argiUacea). The spread of this pest should be kept in check 
by efficient dusting with Pans green.” 

197. St. ViNOBiNT In the Bepcit of the Agr. De%A. for 1024, recently received, 
an interesting description of the research work in progress is given by Mr. L. H 
Burd under the following heads; “Tho Pure Strains of Sea Island Cotton,” 
“Spacing Experiment,” “Plant Development and Crop Analysis,” “Lateral 
Root Development,” “ Genetics,” “Work of the Sorter,” “Cytology.” 

The Report also contains descriptions of the manorial experiments with Sea 
Island and Marie Galante cottons (pp. 4 and 26); tho work of seed selection 
(pp. 14-16); the work done in coimection with the control of the major posts 
of cotton — i e., pink boll worm, cotton stainers, and cotton worm (pp. 16-20); 
the mmor cotton peats and diseases (pp. 23-24) In addition, accounts arc given 
of the piogress in the cotton industry (pp. 27-30) and of the woiking of the 
Government cotton ginnery (p. 45). 

COTTON IN T3M UNITED STATES. 

198. AMBBiOAJsr Cotton IirotrsTBr. By E. Nasmith. (Teof. Recorder^ voL xiiii., 
614, 1926, p. 81.) This paper deals in a very readable way with the cotton industry 
of the U.S.A. from cultivation to distribuiaon of the finished artiolo. GPhe pro- 
ducts of tho Amedoan mills being almost entirely consumed in the country, mass 
production, with its concomitant lack of variety, is the keynote. Many interesting 
sections occur — e.g., the statement of areas oultivated and yields and prices 
obtained (on p. 81), the description of aoroplane dusting for weevil and the 
map of available country fox extension of cultivation (on p. 82), and the account 
of the growing null industry of the South (on p. 84). In oonclusion, ihe author 
states that “ the United States cotton manufacturing indusfry is one of consider- 
able magnitude. Its activities are growing, partionlarly inihe Southern States; 
it 18 not yet a world force in the export trade, having suoh a considerable home 
market to feed; it do^ not produce as fine quality goods as this country, hut is 
developing in this direction; count for count of yam, the United States mills will 
use a better stock of cotton than we will; the operatives of the North-East are 
mixed, those of the South, although requiring training, are of good class; the 
takings of Hie American mills ore increasing, if there is any lesson from this 
looture it is to assist Empire-grown cotton whenever possible.” 

199. ¥mht> Crops Woke at teb Ravkond, Miss., Substatiok, 1923 and 1024. 
By 0. B. Anders. [Mississippi Sta. BvU., 224, 1924, pp. 3-12. Abstr. in 
Exp. Sta, Bee., 53, 4» 1926, p. 332.) 

COTTON IN EGYPT. 

goo. Thb Eitbot of tub SmoiBR Eallow upon Soil Eeotozoa nr Boypt. By 
E, McKenzie Taylor and A. 0, Bums. [Bull. No. 62, Tech, and Soi. Service. Govt. 
Publications Office, Mimstry of Einanoe, Dawawin P.O., Cairo. Price P.T, 6.) 

801. Thb Laeb Platbau Basin of teb Nils. By H. E. Hurst. {Physkal 
Dept. Paper, No. 21. Govt. Publioationa Office, Mjnistty of Einanoe, Dawawin 
P.O., Cairo, Price P.T. 10.) » 

COTTON IN FOREIGN OOUNTBISS. 

808. We have received from the Department of Overseas Trade a oopy of the 
Report on the Commercial, Industrial, and Economio SUvation in China, June, 1023, 
by H. J. Brett, and of tlm Economic and Fimndal CondUi^ms in Paraguay, dated 
September 19^, by Emderiok W. Paris. Also from the Assooiatioa Ootonniere 
Ooloniale a copy of Bvdletin No. 73. 
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CVLTIVATION AND MAGHINSBY : IRBiaATION, DTG. 

803. Cotton" OoLTiVATiOBr, CAtiFOBNiA. By 0. P. Cook. {Joum, Heredity, 
1026, 16, Abatr. from Suinm. of Cwtr. Lit., v., 20, 1026, E. 102 ) Tlio arlvan- 
iagos of commtiniiy production aro now so well rooognissod tliat legal protection 
is being giyen to ono-varioty communities against ilio danger of raixturo mid 
impaimout of seed stocks. Acala cotton is the variety aoloctod for commuuiiy 
growth, A second law provides for the certification of pure cotton seed by the 
Califomian Department of Agriculture. 


204. SiGnmaATHD Corroir Gbowing, (Abstr, from QumAtmAAgr. J <mm,, xxiv., 
4, 1026, p 392.) “ The subjoined extract from the New York J mi ml of Coniinet ee 
of recent date shows how seriously the United States Department of Agiioultuio 
considers the necessity of growing ‘ community basis ’ cotton, and emphosiros 
the advantage that Queensland has gained by starting off on such a basis. Differ- 
onoes in conditions governing the cotton industry in the United States and 
Australia must, however, be borne in mind when considering any relationship of 
the American plan to our own particular cotton interests. Theie, of ootuso, the 
industry is firmly established in several Btatos, and tho Cotton Belt covers 
enormous territory with immense crop aoroagos. 

“ WAsmiraTONr. 


“ A programme of activity with the States looking to the adoption of a single 
variety of cotton in each of the cotton-growing communities of the South, is being 
mapped out by the Bureau of Agrioultoral Economies of the Department of 
Agrioulturo. This calls for a study at the outset, in oo-oporation with tho various 
State institutions and extension services, of production in tho States, and to this 
end it is planned that six communities in each State undeitako tho assombluig 


market during the season. 

** Each of the samples will be marked as to variety, date of sale, prioo, and 
buyer’s description. In each State the samples will be assembled at a central 
point, and classed by representatives of the Now Orleans Board of Ootton 
Examiners. Department of Agrioulturo officials deolare that from those samples 
and data accompanying them it will he possible to obtain a great deal of informa* 
tion whioh may later bo used in a campaign to extend produotion of cotton on a 
community basis, and to show tho advisability of each community adopting a single 
BU|^iior variety of ootton, and delaying the planting thereof until tho season is 
sufficiently advanced to insure proper growth of the crop, rather than individuals 
plantmg early, thereby incubating boll weevils whl(ffi infoet the crops of others. 

K is contemplated that this study will lead to the encouragement of oo- 
operative market^, it being considered possible that the data will show the 
advissbiUty of selling ootton through the oo-opetaUves in order to obtain the 
premfra which is paid for the bettor quality of ootton. Tho comparison of the 
price b^ m the several oommunitiea should show in oonoreto terms the advan- 
tages of tlmone-vw^oommi^ty practice. TheprlcepaidforspecifiovarwtioB 
cottjunt^on with ^ta on their produotivily, general outturn, 
as can be supplied by tho ea^edment stations, would 
eatabll^ent of these varieties in the different oommunitios. 

w eroessive sampliig, tare, iiregu- 
SaiS? ^ concrete problems for subaeguent studies. 

0* **«»» oonduoting tho study, wouH 
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“ * It would be tbe purpose of tbis study to find out the facts as they exist 
as a basis for improvement m conditions,’ declared H. T. Gcosby, of the Division 
of Cotton Maiketing, Bureau of Agricultural Economics. ‘ The plan of operation 
is to secure actual samples from typical bales, taking in each case a memorandum 
of the date, variety, buyer’s grade, place of sale, and the price paid to the producer 
for the bale. The hope of the department would be that the results would tend 
toward smgle-variety production m the communities.’ ” 

206. Cotton Sddd Supply and Conteol. As showing what is being done to 
solve the puie seed problem in South Afiioa, we public the following copy of a 
specimen agreement between the Government of the Union of South Africa and 
farmers who undertake the growth of pure seed. The agreement has been received 
fiom Mr. P, Koch, Principal, Tobacco and Cotton Division, Department of 
Agriculture. 

Aobdbubnt entered into bxtwbnn the Dspaetuunt op AoBiouimms, to be 
represented by the Cmsp, Tobaooo and Cotton Divtszon, throughout (hereinafter 

referred to as the Department) on the one part, and Mb. of 

(hereinafter referred to as the Grower) on the other 

part. 

1. Thb Dbpabtmbnt undertakes to supply the Grower with lbs. 

Cotton Seed of the Improved Bancroft variety from Special Seed breeding plots 
of the Gbvemment Tobacco and Cotton ExpiiBiiaiiNT Station, BtrsTSHBUBa, 
at 3d. per pound. 

2. Thb Gbowbb undertakes to receive such seed, and with it to plant a Seed 
Plot of ground which has been or will be approved of by the Dbpabtmhnt. 

3. Thd Gbowbb undertakes; 

(a) To grow no other cotton within a distance of 600 yards from the 
Seed Plot and to keep a radius of 600 yards from the Seed Plot 
clear of any volunteer cotton plants. 

(5) To cany out any reasonable instructions by the Department legardicg 
oulti:^! methods to be followed in the raasrng of the crop. 

(e) To cultivate and generally ca^o for the Seed Plot to the satisfaction 
of the Department. 

(d) To allow and facilitate inspection of the Seed Plot at any time during 

the existence of this agreement by any person deputed by the 

^ Department. 

(e) To keep difierent pickings separate and mark acoordin^y, also to 

keep an exact record of all pickings. 

4. In view of ^eoial care neoeesary in the ginning of the crop, the Dbbabtubnt 
reserves the right of stipulating the Qiimery to which the crop diall bo sent for 
ginning. 

6. Thb Gbowbb shall advise the Dbbabticdnt of deliveries made, and shall 
deliver at his expense the whole of the crop resultmg from the Seed Plot at the 
Ginnety stipulated, packed in Woolpaoks clearly marked with: 

(а) The Gbowbb’s initials. 

(б) The words “Govt. Se^.” 

(oj The number of the picking. 

6. Teeb Dbbabtubnt reserves the right to supervise the ginning and to deoide 
the time and manner in which the crop shall be ginned and delinied. 

7. Thb Gbowbb shall bear the cost of Giniung, D^iinting,jund Bagging of the 
seed. 

8. Thb lint produced on the Seed Plot shall be the sole property of the 
Gbowbb. 

m. 2 12 
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0. Izmaodiately gin nixi g is ooznplotod, tho Bxpabtscbsx sliall hold solo ajid 
entire control of all the seed produced on. tho Seed Plot, and shall, in its own 
discretion, regulate the selling and dospatohing of tho Seed. 

10. (a) Tecb Gbowibb shell receive payment from tho 'Departmisnt for all 
multiplied seed sold less ^d. (one haH-penny ) per pound, which sliall bo doemi d 
accrued to the DwyAaitsmi: in payment of expenses iuouno«land soi vices rondorod. 

(6) Tim DiPARTMiDifT shall fix tho selling price of tho multiplied seed. 

11. Thh Qrowbe shall bo entitled, free of cliargo, to one-tonUi ol the seed pro- 
duced by himself fiom Govemmoni ^od, and ho shall pay all transpoit expenses 
in connection therewith. 

12. Thx Dxpabtmbikt reserves the right at any time to cancel this Agroemont 
should tho Gnowm fail to conform to the clauses laid down herein. 

13. This Agreement stands for tho season 192B-26 only. 

2004 RBLAraON UHTWHBN WbATHKB CoNIimOHS ANI> Ylt-LD OX OOTTOH IK 
LoinatANA, By B. B Smith. (Prom tho Jouin. of Agt* Rea., Wa^mgtou, 
vol. XXX., 11, 1926.) *' Infroduclion . — ^Tius study was undertaken to discover to 
what decree the variations in yield of cotton may be explamcd on the basis of the 
available weather data. Obviously tho yield of cotton must bo greatly mfluenc ed 
by factors which operate prior to our being aware of their effect as moasui ed by Hio 
resulting peld. H we may measure these footers as they ooour, and then diseovor 
a statistical relation between the antecedent oonditions and the subsequent yields, 
wo are then in a position to make forecasts of yield at tho time the weather con- 
ditions ooour,” In tho discussion which follows it is shown that a fairly eloso 
relationj^p was established between tho weather oonditions prior to September 
and the subsequent final yield of cotton. 

{J07. StnoAK Soil Alkali. By A. P. Joseph, {foum. o/ Agr. /Sc*., 192,>, 16, 
407-410. Abstr. Summ. of Owr. Idi., v., 22, 1026, B. 111.) 

208. NmACT ox Soda as a Cottos Pbhiilizir. (Aaafr. Colt. Cromr, 1, 
October 1, 1926, p. 10.) A description of results obtaiuod in North Amocioa by 
the use of this manure, which is quickly taken up, and oaosos early flowering and 
fruiting. 

209. Cotook PBaaiLisaBin By T, B. Hall, Ohomiat, School of Agric., 

Botohefstroom, {Joum. Rejat. Agr., S. Africa, xl, 4, 1926, p. 367.) Dcsciibes 
a co-operative experiment. Among other things, the result appears to show tho 
bod effeots of Hme (already noticed elsewhere), and tlio honoflt of superphosphate, 
but not of potash, 


210 . THBiro-YxAK CouBosv Bovaxiok PvpMV'TUffflV'P djuii NoBTn. Xaxjiszaka 
StcATOO®. By S. Stewart. [L&uia. Sla. Re^., 1924. Abstr. from Uta. Reo., 
voL liis, 6, 1026, p. 614.) results of long-time experiments with cotton, com 
and peas, and oa'to, raoelving an applieaidon of a compost of green ootton seed, 
39:i^u3^, and BiOid are biriefly suxanxari2iod# 

233, 0 ^ Soil Phbsild. {Fam&r8\foum., Sasl Africa, vol. vii., 43, 1926, 

p. 11.) TTrgmg the importahoe of rotation of 


232. GiMWTO ox iBaa Ootook Plato, By R. J). Itortin, W. W. Ballard, 

qr imw, vol. XX., 6, p. 40X.) Bata are presented on the order and rate 
^ of floral buds, the sequence of flowers, and the growth 

i ijoon Baeflo tmiSer different oonditions of growth in 

three different areas. 3!hfireoordBihowavwyol08aag»ementittthei»toofappeM 
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anoe oi floral bads and blooms between distinct species and types of cotton 
grown imder different conditions. Considerable variation was observed between 
varieties in the period of development of the floral bud and in the interval from 
date of flowermg to boll maturation; this indicates the importance of considering 
the relation of vanotal and environmental factors to the growth rate. 

213. Cotton Pjoant: EsTraor op Tbcb op PnANTiNa. By W. W. Ballard and 
D. M. Simpson. {TJ.S.D.A. BiM., 1320, 1926. Abstr. from Svanm. ofGurr Lit., 
V., 20» 1925, E. 102.) In the season of 1923 comparisons were made of the 
behavionx of early and late plantings in three widely separated parts of the Cotton 
Bolt. The cotton was planted on four different dates, and measures were tahen 
to prevent the infestation of early plantings by over-wintered weevils. Ittffer- 
enoes were shown m the rates of growth and fruiting habits of the plants. A 
more rapid formation of nodes during the seedling stage was found to occur in the 
later platings, resulting in a shorter mterval between the date of planting and the 
appearance of the flrst floral bud. Tbie fruiting capacity of late-planted cotton 
was found to equal, and in some oases exceed, that of early-planted cotton. The 
large number of floral buds produced in later plantings wras due to the fact that 
more nodes were produced on the lower fruiting branches. Also, slightly larger 
numbers of flowers were recorded on the late-planted cotton, although early plant- 
ings produced a larger ntunbmr of flowers during the first part of the flowering 
period. A separate late planting made at San Aatoxdo i^owed that thinned 
plants had a larger individual fruiting oapaoii^ than unthinned plants, the diff er- 
enoe being oounterbalanoed, however, by the greater ntonber of plants in the 
xmthinned rows. 

214. Tbactor OB Bullock. By A. Classen. {Gypma Agr, Jwum., xx., 4» 1925, 
p. 127.) The advantages of tractors, including the quick preparation of the land, 
which can be done duimg a ^ort interval of good weather in a bad season, and the 
saving of upkeep when not at work, are pointed out. The first cost and the work- 
ing costs are also less in Qyprus. 

215. Evsbt Eabmbb His Own Gbajibb. {Afr. Gott. Joum., i, 17» 1926, p. 10.) 
A good elementary aooount of the qualities — heedomfrom fe»ah, diri, and stained 
cotton— "to be aimed at in picking. 

£16. Qovbenmhnt GsADiNa and What it Means. By R. Davies. (Abstr. 
from the GoU.Jofum., voL i.,28» 1926, p. 6.) An article to be read by anyone 
likely to be responsible for grading in any way. It points out, among other thiogs* 
how the grader is always tempted to grade upwards. 

217. Cotton Gin: Dhsobiption. By G. H. Karmarkar. (Abstar. from 8wnm, 
of Gwr. JM , V., 19, 1925, E. 100.) The supply of seed cotton to a gin of Ihe kind 
desonbed in Speoifloation 187,270 is controlled automatioaUy by a float resting on 
the surface of the cotton on the reciprocating table. The float is carried by a 
pivoted levmr oonneoted through a link to a ^eld which covers part of the ratchet 
wheel on the spindle of the Epiked roller which delivers the se^ cotton from the 
hopper. When the float is raised the ^eld is moved, so that the pawl moves 
over it instead of in engagement with the ratchet wheel. The pawl is reciprocated 
by a (Crank driven by a bdt from the ginning roller shaft. A epikedroUer controls 
the feed over the table, and a wiper removes excess from the roller. The roller 
and wriper are driven a chain from the shaft of the onuok, and are mounted on a 
pivoted blanket, so that they can be turned back to enable tihe knives to be adjusted. 

£18. BncA Cotton Gnr: Dnsobiptxon. By J. S. Townsend. (Z7 .j9J>JL. 

No. 1319, 1926. Abstr. from Swim, of Gwr. IaL, v ., 1925, H. 105.) 

The varied appearance of baled IPima cotton has been due to the m eo h api<»l 
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condition of the cotton canaod by the diversity of roller ginning methods inuso in 
^izona, and not to any lack of uniformity in the cotton itsolf. The need for 
uniform methods in the ginning and handling of cotton is euiphasizocl, and an 
attachment for removing the lint from the gin roller in a way that straightons tho 
fibres and improves tho appearance of the cotton is described. Tlio device 
consists essentially of tho roplaoemont of tho brush which takes tho cotton from tho 
gin rollers by a rapidly revolving auxiliary wooden roller provided with six ik^xlblo 
flaps projecting about inch from tho surface of tho roller. By this method tho 
cotton is taken from tho gin roller without boing folded or rolled, and falls bobind 
tho gin in a smooth, flully, and uniform condition. 

819, Rotran Balbs. (Int. Gott. BuU.t iv., 2, No. 14, 1926, p. 197.) Tho advau* 
tages of the round halo, which is being increasingly employed in America, aro 
stated to be as follows; Round bales aro pressed only once at the gin, whilst 
the high-donsity square bales are pressed three times. The round bales are 
sampled only twice, but the square bales are frequently sampled eight times and 
oftener, according to the number of times tho bale diangos hands, round bale 

is oovered with a deep burlap, which protects tho cotton entirely until it reaches 
its destination. The tare of the round bale is 1 per cent., and there are no hoops. 
Every bale carries the same weight of covering. 

" The Olayton press has been further improved in tho direction of obtaining 
a higher density. Whilst until this season the bales obtmnod a density of 32 lbs> 
per oubio foot, tho improvement has brought about an averotge of 36 lbs., mid 
incidentally less power is necessary. The bales of this now press euro 22 inches 
in diameter and 36 inohes long. The Clayton round bales have made a very good 
reputation in the cotton industry of Europe,” 

880. OoOTON OPBNm OAaB; Bbsobxwion. By J. Bancroft and Howard and 
BuUough, Ltd. (Abstr. from Surnm, of Gun, Lit.f v., 231, 1026, P. 22.) The 
exhaust oago of an opener or cleaner for cotton, etc., is provided with an internal 
plate shaped to give an air passage of minimum area at centre and of maximum 
area at the sides where the cage oonnoots to the duois loading to the exhaust 
fan, so as to seemro a uniform fl.ow of air over tho whole of the width of tho cage. 
The plate can be moved inside the cage to alter its x>osition oiroumforontially 
relatively to the cage, 

281. Comroir Opuninq MAcgjiiraiiv: 'DBiaoRiPiioisr. By W. Hardman. (Abstr. 
In 8mm. of Gun. Ut,t v., 19, 1926, P. 21.) 

222* Tsa Boora Asne JPuAcmoa oa LmoAMOK. {Jmm. JOept, o/ Agr., 8. Africa^ 
xi., 4, 1926, p. 329.) 

228, Xeb Eiotbot cv laaiaA'pios wow Son. TaMPmAWimas. By E. 
McK. Taylor. (JBgypU Min. Agr., Twh. and Soi. 3erv. JSvU, 63, 1024, pp. 1 + 18, 
pis. 7. Abstr. from .Eafp. 8ta. JSw., 63, 4* 1926, p, 818.) Studios of soil 
temperatures under various crops and on frillow land reooiving irrigation ore 
reported. 

It was found that the effect of irrigation is determined mainly by tho tempera- 
tore conditions of the soil immediately prior to irrigation. If the sorfaoe soil 
tempwatures are hijdxet than those of the lower layers, increases in temperature 
of Ihie lower layers take place on uriga>tlon, and vice vtraa, Tho tempocatuzo 
effecte of^nrigatwn are attributed to the displ^ement of the water already present 
in the soil by the addition of irrigation water to the sur^e. 

Tofi efleot of rain upon sofl temperature is shown to be similar to that produced 
by ircigation water, but not of the same magnitude, cywing to the difforent rates 
at w^ water is placed upon the surface of the soii It is also shown that the 
oonduotmiy of the soil is increased by irrigation. The soggeerion of Koea sad 
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Bussell that the diffusivity of soil iuoreases to a maximum -with, inoxeasing moisture 
content, and fbaally decreases as the moisture content is fuirther increased, was 
confirmed. 

And c/. Abstracts 179, 198, 200, 247, 249, 260. 

DISEASES, PESTS, AND INJURIES, AND THEIR TREATMENT. 

224. Baotobs aitbootkg Eiticienct nsr Eumioaxxok wmh Hydbootanio Acud. 
By H. Knight. (Hilgardia, California Sta., 1, 1926, No. 3. Abstr. from Exp. 
Sta. Rec , 63, 5, 1926, p. 453.) By means of aspuration tests conducted in a gas- 
tight fujtnigatoritxm, -with oooomellid beetles and red scale used as checks, the 
author found that it requires a mean concentration of about 0*45 per cent. HGN 
for twenty minutes to kill every insect. 

225. Thb DisTBiBWEioir ob ak iNSBOiiomB MADiB Visiblb. By A. C. Morgan 
and R G. Mewbome. (Joum. Econ. Ent., 18, 1925, No. 2, pp. 299-302. Abstr. 
from Exp. Sta, Rec., 63, 5, 1926, p. 452.) A method appli^ble to all dusts of 
whatever character, and also to sprays, is desoribed. 

226. A ManratOD ob CoMBtransrG thb Bbhbcbctvbnbss ob aw Inbboticidb. By 
W. S. Abbott. {J<mm. Econ. Eni., 18, 2* 1925, pp. 265-267.) 

227. We have received from the Agricultural Research Insiatute, Rosa, a copy of 
List of Publications on Indian Entomology, 1924. (Obtainable from the Govt, 
of India Central Publications Branch, 8, Hastings Street, Calcutta. Price As 8, 
or 9d.) 

228. Jmboetation ob Sboond-Bawd Bags: Waening. (Extr. from the Jowm. 
Dept, of Agr., S. Aftica, vol. xi, 4, 1925, p. 360.) Importers of second-hand 
bags are cautioned to take adequate precautions against the inclusion of bags that 
have contained cotton or cotton seed in consignments shipped to them. The 
Department of Agriculture, South Africa, drastically xestnots the importatiou of 
cotton and cotton seed, and applies the lestrictions to bags that are seen to be 
contaminated with these articles. It is impracticable to cleanse or disinfect the 
bags, and impracticable for the inspectors to separate those in which cotton or 
cotton seed is present from those whioh may be free of the contamination. Hence, 
if any cotton or cotton seed is found in a hale of bags, the whole bale is exoluded 
from entry. Bags in which cotton ox cotton seed has been transported are almost 
sure to retain somo of the article. 

229. Thb TwSBor Pests ob Cottok. {RcnAay OoUon Awn., 1924-26, p. 214.) 
Prom this article we quote the control measures advocated for the destruction 
of the various insects whioh are the cause of more or less serious damage to cotton 
in India: 

The Pink Boll Worm {Platyedra goa^pidla): The only methods of oonirol 
whioh are of importance are: (1) The destruction of old plants as soon as poaaiblQ 
after picking is finished, and the enforcement of as long a period as possible between 
two successive crops. (2) The treatment of all seed, either by hot air or fumiga- 
tion, to destroy boll worm larvss. 

Spotted BoE Worms {Earias fcAia, E. iwwdam, and E. cupreo-viridia): Con- 
trolled to some d^ee by natural parasites, No satisfactory control measures 
have as yet been worked out, though ** trap crops ” have been advised at various 
times, and are reported to have been successful in some places, bnt impxaotioable 
^where. 

Cotton Stem Borer (Sphenoptera gossypHy. Control by tihe ^tematio desfcnw^ 
tion of affected plants is simple, and the pest is also partially oontroHedi ly several 
natural enemies. 
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Stem Weevil (Pempheres affinis ) : Tlurteeu alternative |ood plants have been 
determined in Madras. The d^truotion of old ootton plants under the Pest Aot, 
so suooossful in respeot to boll worms, has not materially reduced the damage. 
There seems reason bo believe that the diflSloulty may be met by giowmg resistant 
races of ootton. 

Cotton Leaf Boiler (Sylepta d&rogata): The pest is easily controlled by hand 
picking in the early stages. 

Bed Cotton Bug {Dysdercfus cingulatua)'. Can be controlled by placing small 
bags of old ootton seed between the rows of plants; the bugs leave the livmg 
bolls for the seed, and are then easily ooUeoted and destroyed. 

Cotton Aphis {ApMs goasypii): The only practical remedy is the growing of 
haicy-leaf ed types. Control by spraying would probably be quite simple, but not 
a practical proposition. 

280. Th» OotraoN Insbot SiruATioif, South Abbioa. By G. C Hames, 
Entomologist in charge of Cotton Inarot Investigations. {Joum. Dept. Agr„ 
8. Africa, xi., 4, 1925, p 301.) The four boll worms are first oonsidorod, being 
the most important enemies of ootton in South Africa, and the difficulties of 
dealing with tihem are pointed out. The most promising methods of control appear 
to be (1) in cultural operations for the destruction of the over-wintering and 
summer-resting stages in the soil; (2) m dusting or spraying; (3) in trap-cropping 
with maize; (4) in crop rotation; (5) in the glowing of resistant strains; (6) in 
control with parasites, etc. Jassid, seodhng posts, aphis, bugs, boll rot, boll 
shedding, lint staining, etc., are also dealt with, and a fix^ review says that except 
for the boll worms the situation is not alarming. Mixed farming is recommended 
as against dependence on ootton alone. 

231* The minutes of a meeting of the Plant Pests Board in Uganda on October 6, 
1925 {Uganda S&rcdd, October 10), state that the cause of deaths of ootton seed- 
lings in the field has been investigated of late. In general, the fungi and bacteria 
discovered seem to have been able to make their attack only on seeding damaged 
by insect and other pests. Two insects of importance have been discovered:— 
ijnerioan oom-ear worm {Hediotia obaedeta Fabr.), which appears to be doing little 
damage, and a root grub, possibly the lasrva.of Syagrua cadearatua’Enbt., which 
feeds on the roots of ^e young plants. 

CoMBAOHiro OoiraoK Tksbot Pbsts: Dirxiot AisTD IrroroBOT Hbthods ov 
OoifTCBOEi, By J, B. Young. (Abstr. from the Awtr. Oott. Grower, Parmer and 
Do/kymm, rol. i., 12, 1026, p. 4.) An aooount of the life history of the peaoh 
worm, rough boll worm, maize ^b, and pink boll worm, which oonstiiuto 

oMef pests of ootton in Queenahmd. Bireot methods of control— *.e., by spray - 
ing with arsenioal compounds — are not oonsiderod praotioablo or profitable, owing 
to the higih ooat of labour and of poison preparations in the State. Tho indireot 
methods of control mentioned include the protection of bird life, tho olcan-up 
of the ootton fields after the crop is piokod, good winter cultivation, and the em- 
ployment of the maize trap crop. It is stated that the trap-crop method would 
be effective in the case of all the peets with the exception of the pink boll worm, 
as thk insect lives only on cotton. The maize is planted m rows hetweoa the rows 
of cotton, and^when in ** silk *’ is more attraotive to the moths, so that the maize 
must Jbe jbaned ;to teach ^thisfebage during the floweriim and early boiling of the 
oottomj I 

233. In the Bbpoe® oh >rHBi EooHoma ahb EnsAHCiAi, CloHDmoHB nr ana 
Bkoeish ("WaST InniBs, by J. L, Wilson Goode, a statement occurs on p. 19 to the 
effect that boll weemtil is ravaging Barbados. The Corporation at once made 
^qui^ '^ough the Department of Overseas Trade, and found; as expected, 

it M the boll worm that is causing the damage, the boll weeoU being 
unknown in the West Ind ies, or indeed ont^de of the (Kwrihient. 
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284. Boll Weevil Contbol bt AnirLAOTS. By G. B. Post. {Qa. Agr. Col. 
Bull. 301, 1924, pp. 22, figs. 11. Absir. from Exp. Sta. Bee., 63, 4, 1926, 
p. 303.) An introductory statement by A. M. Soule is first presented, followed 
by a letter from B. R. Co^ of tbe U.S,D.A. Bureau of Entomology. The author 
then disoussos the principles, advantages, and organization of airplane dusting at 
some length. 

285. CtoTTON Boll Worm attaokinq Cetbus Paune. {Bhod. Agr. Joum., 
xxii., No. 8, 1925, p. 864.) The American boll worm, GKLoiidea cbsdleta* 
has been a serious pest of oranges, etc., during the season. As arsenical sprays 
could not be used, difficulties in treatment have arisen. 

236. Cotton Boll Worm: Lieb Histobt. By P. Vayssiere and J. Muneur. 
{Bev. Appld. Entomol., 1926, 13, Series A, 170. Abstr. in 8umm. of Gurr. Lit., 
V., 22, 1926, B. 112.) The spiny cotton boU worm {Eariaa iimdam) occurs 
practically wherever cotton is grown, except in North and South Amerioa. It 
is one of the major pests of cotton in Africa. It appears to have decreased in 
numbers in Egypt since the invasion of Egypt by the pinJr boll worm, but in Prenoh 
West Africa it is still one of the most serious pests. The various stages of its life 
histoiy are described. The eggs are laid on all parts of the plant, but chiefly round 
the flower buds and capsules, and at the points of the leaves and braots. The 
emerging larves penetrate the young branches or buds. The cocoon is found in 
various positions on the plant. The durations of the egg, larval, and pupal stages 
vary according to the season from 3-12, 16-28, and 10-62 ^ys respeotivdiy. 
In April in the Sudan a cycle is completed in 32 days. The generations are con- 
tinuous throughout the year in Egypt. Ih Senegsd and the Sudan S, ivmdawi 
occurs from February to July on bi-aimual cotton plants and some species of 
Hibiscus and Malvaceae, particularly those growing in hxuuid places. Natural 
enemies are recorded from Egypt and India. E. hiplaga is very similar in life 
history to E. insvlam. It ocesurs in all African cotton-growing districts, and 
apparently only on cotton. 

237. SoAVBNOBB Boll Wobm of Cotton. (Abstr. from Joum. Dept, of Agr., 
8. Africa,, vol. xi,, 5, 1925, p. 380.) This ioseot is a small pinhish caterpillar 
somewhat resembUng the pink boll worm, which has lat^y appeared on cotton 
in South Africa. It is the larva of a small moth of the genua Pj/rodereea, and in- 
variably puts in an appearance late in the season. As it is only found in the debris 
and trao]^ of oth^ boll worms, and does not seem to be responsible for any primary 
damage, it is regarded as a scavenger where cotton boUs are oonoerned. The 
specific determination of this Pyroderoea is not yet fully decided, although it is 
regarded provisionally as P. simplex. 

238. Pink BoU TForm, Mowiserrat, By 0. A. Gomes. (Abstr. from Trop. 
Agriculture, iii., 2, 1926, p. 23.) A report on the damage caused by pink boll 
worm in the 1925 cotton season, and of the measures of control suggest^. It is 
estimated that the loss of cotton in Montserrat due to this insect is equal to about 
26 per cent, of the total crop, amounting, at present prices, to about £10,000. 

239. A Tbinidad Cotton Pbst, Saoadodis ptbaus. By 0. L. Withyoombe. 
(Abstr. from Trop. Agriouitwe, vol. ii., 12, 1926, p. 286.) An interesting descrip- 
tion of a moth, closely related to the Sudan boll worm, which has lately become 
troublesome as a pest of cotton in Trinidad. The moth was first desoribed as 
Sacadodes pyreUia, a new genus and ^ecies, by H. G. Byar iu 1012. (See Proo. 
Entom. 8oo.i WaaMnglon, xiv., 1912, pp. 167-168.) 

240. Cotton STiiNBB. By A. W. J. Pomeroy. (Bev. Appld. Entomd., 1926, 
18, Series A, 16. Abstr, from 8mm, of Qutr. Lit., v., 22, 19^, B. 119.) Experi- 
ments in which adults of Dyaderau avperaHiioaua were placed on young l^ls. 
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the bads having been soreenod before they diowed signs of opening, show that the 
Stainer can cause shedding of the bolls by the meohanioal action of pfoncturing 
them, or that boll disease may be introduced while the cotton is in the flowering 
stage. Unless the carpel wall is pierced, however, no injury to the boll results 
either from the insect, or in all probability from the disease. Internal piolifexa- 
tion does not take place unless the carpel wall is pierced, and is not an essential 
factor in the shedding of young bolls, but rather indicates injury from an external 
source. Punotoring by stainors of the buds and flowers before the flower poials 
have fallen oil may cause the shedding of the boll and the introduction of the 
disease. Bolls kept free from insect attack do not develop tho symptoms of 
internal boll disease or tho condition typical of stainer or boll worm injury. Com- 
bined injury by Dysderous and the l^ae of Lepidoptcra produces in most cases 
typical injury by both and also boll disease, but in an instance where the stainer 
died without puncturing the bold and the larva died without piercing the carpel 
wall the boll developed normally. Aphids occur occasionally in Southern 
Nigeria, but they do not pierce the carpd wall, whilst boll worms invariably bore 
through the boll and destroy tho interior. 


241. CoTTOir Pbsts m TirEi BsLaiAiir Cowao. By J. Ghosquiere. (Jteo, Appld. 
JSntomd., 1926, 18, Series A, 463. Abstr. from 8imm» of Cun. LU.t v., 22, 1026, 
E. 116.) Among tho insects mentioned are tho following: JSdiofJiie oitsolefa, 
Sanaa imulma, and various cotton stainers, of which the DysAeriaia nigrcfaaoialva 
and D. faaciatua are the most widely distributed in the district under review, 
A list of the various trees serving as food plants for DyadatcViB is given, and their 
destruction is recommended. 


242. Cutwoems—Thb Eabmbe’s Eumiy. {Aft. Ooit. Joum., i., 17, 1026, p. 16.) 
Advocates keeping tho land as ol^n as possible while the plants are young, plough- 
ing in autumn to keep down the winter weeds that supply food to tho post, and tho 
actual destruction of the insect by a bait composed of small pieces of prickly 
pear steeped in a solution 6^ ozs, of commercial sodium fluoride in 2 gallons of 
pure soft water. The bait to be used daily, as it does not keep, and to bo spread 
after the weeds are destroyed. 

248. Einsrans Bbsts; Thb Woek ov tsz iMPunTAr- BtrExiAtf ov MtooCiOoy. By 
Sir Arthur B. Shipley. {Trop. AgHcvlParOt vol. iL, 12, 1926, p. 271.) 


244. ItanoBonocnoAL Oom>moss and Biant Diseashs. By Dr. E. J, Butler, 
(Abstr. feom Trop. Agrkvftmiai, vol Ixv., 4, 1026, p. 223.) Sore-ahin Diaeaae.-^ 
The earliest and rtill one of the most complete studies of the influence of tompora- 
tare on a soil-dwelling parasite was made by Balls in B^t in 1906-06 on tho 
sore-shin disease {Bhizocitonta aolani) of cotton. Tho damage done by tb<p diBf*^**** 
is usually restricted to the first stages of development of the seedling. Onoe oork 
lonnation begins, damage oeases. Cotton is sown in Egypt at diUtorent times 
between the end of February and May. The earlier sowings may take about 
twelve days to appearabove ground, while inthemiddle of April the seedlings may 
w up in five days. Growth of the cotton root increases with a rise of tempera- 
ture m an acoelexated curve, which ceases rather suddenly at about 87" 0. The 
fungus universally present in Egyptian soils— has a similar growth 
01 ^ ceasing very abmpUy at about the same point (37" 0.). It was determined 
TOth o^d^bleproHbility, eapeoWly in the case of the fungus, that inhibition 
Of gro^ at the higher temperature was due to auto-intoxication of much the 
same ^e m the well-known staling phenomenon in bacterial cultures. The 
jodu^ even at ije bwer tempewtures, but is too slowly formed to 
accumulate suffioi^tly to inhibit growth, unless the medium is scanty or the oul- 

It IS formed more rapidly than the fungus can stand, and gwrtih ceases. When 
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the fangus emootmters the young tissues of the ootton seedling at a temperatnie 
of, say, 20° 0., these are penetrated, and the hyphse pass from cell to cell, destroy- 
ing the tissues before the toxin has time to aooumulaie solHoiontly to check their 
growth. But at temperatures approaching 33° C. auto-intoxication is more rapid 
and growth is delayed. At the same time, at this temperature (33° C.) the ootton 
plant has its vital activities near their optimum. Henoo defensive cork formation 
is vigorous, and the parasite is checked after produoing only a small soar. At 37° C. 
not oven a soar is produced, growth of the fungus being entirely inhibited. Thus 
the late-sown seedlings normally escape attack, but a cold spell of even a couple of 
days in May will cause the death of many of them. The seasonal prevalence of 
this disease in Egypt is, therefore, practically a purely temperature reaction, 
afieoting chiefly the parasite. 

245. The Lise Histouy of the Texas Root Rot Fttnotts (Ozohtoh omhivoeum:, 
Shbae). By 0. L. Shear. {Joum, Agr. JRea.t U.S„ 1926, No. 6. Abstr. from 
Exp. 8ta. Eec., vol. liii., 6, 1926, p. 644.) The author describes as Ilydnum omni- 
vomm n. sp. what he believes to be the perfect form of the Texas ootton root 
rot fungus generally referred to as (?. oinnivorum. The fungus described was 
found on the Osage orange, not far from dead and dying oottOn plants. The 
perfect stage of the fungus is believed to occur as a saprophyte also, as similar 
specimens were found on over-wintered cotton stalks killed by the root rot. All 
efforts to grow the fungus from the Hydnum failed. 

246. Cotton Disease IE Egypt; How TO FiaHT It. ByA.M.PBalti. (Egyptian 
Gazette, November 11, 1926.) The yield of ootton in Egypt has decreased very 
greatly in recent times, and this the writer puts down to (1) pink boll worm, 
(2) the rise of the water table, and (3) deterioration of seed through mixtare. 
He then goes on to deal with sore dun, a disease which is much on the increase 
(cf. Abstract 122 in last number, p. 71), and which does most damage when the 
temperature is rather low. During Hxe past year it has been unusually harmful* 
The author’s experiments showed uspulin to be Useful in dealing with this disease* 
Pink boll worm is supposed to cause an annual loss of £7,000,000, and methods 
of dealing with it are described; the compulsory burning of all the old ootton after 
a certain date is suggested as a most useful measure to be adopted. 

And cf, Abstracts 182, 187, 196. 
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247* Cotton Seed Oontbol. By T. K. Wolfe, D. W. Osborn, and J. R. Fain. 
(Jown. Amer. Soc, Agronomy, 1926, 17, 600-608. Abstr., 8wtm. Ourr, 
Lit., vol. V., 19, 1926, p. E. 101.) A scheme for the certification and 
registration of field-crop seed by se^ associations, intended to lead to the 
production and distribution of improved, high-yielding, and adapted seed, is 
outlined. The requirements for the certification of ootton seed are as follows; 
The sources of foundation stocks must be approved by the seed association* 
Care must be taken at planting to make sure of ike puiiiy of the seed. The ootton 
xuay be ginned by any standtod gin, but where a single varieiy only cannot be 
ginned, careful cleaning methods must be employed or special days resesrved for 
g innin g diflerent varieties. The seed should bo put through a good reoleaner and 
grader. Field inspection will occur at any time after the opening of the first holla 
until three-quarters of the crop hM been pi<ked. 6eed is ^o sent to the associa- 
tion secretary for exmxdbaation at the State seed laboratory. In labelling seed, 
the State seed law is to be upheld. Careful attention must be given to storage 
of the ginned seed. 
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348. Noths on ctu Taxonomy of Amebicjan and Mexioan Upland Cottons 
By F. L. Le^vton. {Journ. Wash. Acad. 8ci., 16, 1926, No. 4, pp. 66-71. Abstr. 
from Exp. Sta. Etc., 63, 4, September, 1925, p. 337.) Boview of early publications 
suggested tliat neither Qoasypvwm mexieanum nor 0. siainense is a suitable namo 
for American Upland cotton. For more than a oentuiy “Siam Cotton ” was a 
general name given to several species or varieties of West Indian cottons having 
tawny or brownish lint, and to occasional white forms oi those. No valid o videnoo 
seems to have boon brought forward to indicate an Asiatic origin for American 
Upland cotton. 

349. Discussion on “ The VALimi of Sblbotion Woek in xhb Impboteimbnt of 
Chop Plants” ; Dbfbots in the Tjbgeoby and PBAorictBi of Selbotion. By W. L • 
Balls, F.R,S. {Report Imper. Rot. Gonf., London, 1924.) Dr. Ballspointod out 
that in the theory of selection we seem to be in need of mnoh clearer concept 
and stlSer definition of phenomena. He oonsiders Johannsen’s work on pure 
lines as the most important for the working agricultural botanist, and points out 
the advantages of pure line formation, especially that no work need bo wasted, 
for the selected seed can be preserved for long periods, and even one seed may be 
multiplied (in cotton) to a great quantiiy in t]^ee years. The risks of accidental 
admixture, even with oaroM precautions, are pointed out. 

360. Unb Dboouvbbtb Sbnsationbllb 7 La Seleotion Biologiqub dbs 
Gbainbs db Coton. {BtiU. Assoc. Cotonn. Cdon., 71* 1026, p. 49.) An abstract 
of an article in L'Egypie Nmodlc, by Gt. Vauoher, desorihing the serum method of 
M. Nasra for selection of the best seed, a method which oan apparently bo practised 
by the cultivator himself. 

351. Cotton in Bbxtish Cuxana: iNDiaBNous Yaeixtibs. By the late ISx. 
Hillhouse. (Trop. Agriauliure, vol. ii., IS* 1926, p, 273.) Mr. Hillhouso went 
into the interior of British Guiana in 1828-29 ; this paper was written by him at the 
time, and the description of the diSeient varieties of the cotton plant ooUootod by 
him on his travels is of much historic interest. 

And of. Abstraota 178, 183, 187. 

0SEMI8TR7 AND PII7ai08 IN THEIR APPLICATION TO COTTON 

PROBLEMS. 

352. Scubnob and tbb Textilb Inddsibxbs. By Sir James Hinohllffe. {Text, 
Recorder, vol. xlilL, 63.4, 1926, p. 92.) 

368. Tkb Mbqsanism and Growth of tub Cotton Pibbb. By Y. S. Thaokoray . 
{Angh-Qv^arati Quarkrlp Jowrn,, aeviU., October, 1926, p, 68.) An alomontaisr 
account of the formation and growth of the cotton hair, pointing out more partiou- 
lady the serious ^eronoes that exist among the hairs in one pod, aooo^ing to 
their place of origin upon the seed and the date at whioh growth oommenoes. 

^4. Fxssbs: Hoxsxttrb Bblations, Steobnots wedon Wxt. By J. OhetmiUer. 
(2. ortffew. Ohem., 1926, 88, 888-839. Abatr. in &wm. cf Ourr. Lit, vol. v., 18* 
1926, 0. 115. ) In oonneotion with the impoxtanoe of oontroUing relative humidity 
in textile mills , secies of eaqperiments have been made on therdation between the 
moisture content of fibres and the humidity of the surrounding air. They were 
carried on without intecruptfion for more jhart two yews at several difierent 
humidities and at a constant tempeeatare of 20®0 , and moisture curves for the 
fibres have been drawn. These cnives show that in absolutely dry air fibres lose 
all trace of moisture even at ordinary temperatures; in moist air, wool, silk, ouprajU" 
monium and viscose silk, and cotton appear to take up respeotavel^^ more 
82, 35, 40, and 26 per cent, of moistture oaloulated on the dry w^^t of the fibre • 
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Some 10,000 measurements of the strength of single fibres were made by a special 
method, and the following figures for ** relative wet strength ” are given: cotton, 
110 to 120 per cent. ; cellulose acetate silk, 66 to 70 per cent.; cuprammoninmsilk, 
60 to 60 per cent. ; viscose silk, 46 to 66 per cent.; nitro-sill^ 30 to 40 per cent. 

255. SoBiH Common FAirLTa nsr Cotton Goods. By P. Summers, B.A., M.So. 
{Joum. Text. Inst., xvi., November, 1925, p. T. 323.) Faults due to the presence 
of neps, yarn discolorations, barring produced by irregulariiy or due to mechani- 
cal faults, and faults produced during mercerization, are here considered. 

256. Cotton Wastb: Sotteobss. By A. Richter. {Memiand'a TextWi&ridAe, 
1925, 6, 642-643. Abstr. from 8umm. of Cwrr. Lit., v,, 21, 1925, F. 22.) Some 
general notes on the difierent kinds of cotton waste arising horn the difieront pro- 
cesses of cotton manufacture, and a short note on the mechanical treatment of 
cotton waste to improve its quality. 

257. Cotton Fabbio; Mbrobbization. By P. P. Budnikoff. (Abstr. in 8mm. 
of Gurr. Lit., v., 21, 1926, K. 129.) 

258. Tot Lustrb op Raw Cottons and op FoLnan Yarns Spun pbom Totm. 
By A, Adderley, B.Sc. {Joum, Text. Inst., xvi., November, 1926, p. T, 362.) 
The length of the staple has an important infiuenoe on the lustro of the yam, longer 
staple giving better results. 

259. Wool-Leo and Ototb Eppbots on Cotton. (Abstr. from Tetia. Recorder, 
vol. xliii., 514, 1926, p. 77.) The efiects that may be produced by treating cotton 
with concentrated nitric acid are fairly well known, but it is now claimed (German 
patent 412,333) that such effects may be considerably improved upon by treating 
the cotton, afta the application of the strong acid, with pyridine or its homo- 
logues. A greatly improved wool-like appearance is stated to be thus imparted 
to the cotton. After-treatment with ammonia imparts an effect more like that 
exhibited by Hnen. 

260. Cotton Clots: Eppbot op Hbat. By F. Driessen. (Abstr. in 8imm. of 
Cwrr. 2rt#., v., 81, 1926, K. 129.) 

261* Cotton Cblettlosb: Its Ootmistbt and Tbosnolouy. By A. J. Hall. 
(London: Ernest Benn, Ltd., 1924. Abstr. from 8fa. Rec., vol. liii., 5, 1925, 
p. 412.) The scope of this volume on the chemistry and technology of cotton 
oellnlose is indicated by the chapter headings, which are as foUows: Cotton and 
Cellulose, Raw Cotton and its Purification, Cotton and Alkalies, Cotton and Aoid8» 
Cotton and Various Reagents, Cellulose and Oxidirdng Agents, Cellulose and Byes, 
the Oonstiturion of Cdlulose, Cellulose and its Teohnii^y Imporiant Modifica- 
tions, and Selected Methods of Analysis. The usefulness of the volume is increased 
by tabulations of data and many illustrations. 

262. Tot Natuot op Solutions op Cbllulosb m Cupbauuonxom Hydboxidb. 
By S. M. Neale, M.Sc. {ShirUy Inst. Mem., iv., 1925, No. ad.) 

268 . Tot Waxbs op Cottons op Bippbbbnt Obioin and totxb Ceabaotbb- 
iSTios: Idbntipioation op tot Fatty Xnobbdibnts in Sizbd Goods. By 
L, T. Leoomber, B.So., and M. E. Probert, B.So. ( J cam. Text. Inst,, aevi., Novem- 
ber, 1926, pp. T. 338, T. 346.) 

264. PowDBBHD Cotton: Pbbpabatzon. By F. Bayer and Co., K. Mersenberg 
and W. Laihard. (Ohm, Zerdr,, 1925, 1. Abstr. from 8wvm. of Cwrr. Lit., y., 
20, 1925, B. 110.) Cotton is pr^ared by milling in powder form, in which it is 
very suitable for carrying out ohs^oal reactions saoh as etherifloaUon and esterifl- 
oatiem; the cotton is not chatxged ohemioalfy. 
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266. Ok RaDUdKG thb Cost of Pboduotiok of Cotton. By Ed. C. Segando. 
(Abstr. from IfU. CotL Bidl., vol. iv., 2» No. 14, 1926, p. 252.) Doals with one of 
the possible methods — the hotter employment of the short fibres— which are 
useful for artificial silk and other purposes. The defibrating should bo done at the 
ginnery. 

268. EoBBOASTiNa the Aoreaqb of Cotton. By B. B. Smith, {Joum. Amcr, 
Statia. Asaoc., 20, 1923. Abstr. from Ea^. Sta. JJcf ., vol, liii., 6* 1926, p. 692.) The 
factors which influence the farmer’s opinion as to crop probability are outlined, and 
methods of determining the quantitative relation existing between those factors 
and the acreage planted are presented. Erom an analysis of prices there was 
found to be practically no difference between the New Orleans and New York 
price series. With the exception of the November series, the fluctuations in price 
series prior to 1907 were considerably greater in proportion to the acreage series 
than subsequently, when tho ratio seemed to be fairly constant. If the acreage 
figure was below the price for one month, a similar condition prevailed for tho other 
months in the related year. January and Pobruaty were found to have probably 
closer relation to acreage than other months exoqtt November. The infiuonoe of 
the passage of time was provided for in mathematical analyses, but tho net corre- 
lation was so small that in later analyses it was omitted. Examination of the oo- 
efSoients of determination indicated that the price series were more important than 
the production and yield value, or that prices had more to do with determining the 
producer’s mind than the other factors. 

Average monthly middling spot quotations on the Now York and Now Orleans 
markets for tho harvest years 1901 to 1923 molusive, and data with reopeot to 
production, yield, and acreage in the same years, wore used in this study. 


289, Reiob of Cotton in EhiiAtion to Ot»bb Fabm PEontJors. {Int. Colt- 
Bull., vol. iv., 2, No. 14, 1926, p. 199.) Cotton growers in the important cotton- 
producing countries are now enjoying an advantage over producers of other 
commodities as far as can be determined by statistics available. Tho American 
cotton grower has enjoyed a relative advantage over most growers of other agri- 
ooltui^ oommodifcieB since 1921 . The following table shows the combined farm 
price in l^e United States of ootton and cotton seed, weighted aooording to value 
and expr^ed as a percentage of the average for the period August, 1909, to July» 
1914, compared with a sin^r index of farm prices of thirty commoditios: 
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A s^w srtttaiaon exists in Egypt, the average price of good fair Sakol at 

T I*® average for January 18, 1918, to 

July 81, 1914, as compared with a wholesale index of 141 for othm? commodities, 
mostly agrioultu^ In India for Jul/, 1926, the wholeside price of raw ootton 
at CWoutte was 216 per cent, of the price in July, 1914, as compared with 136 
per cent, for cereals and 180 pec cent, for misceUaneous food articles. 


THiamsiD^lBDUH ScffiBNca OONOBBSS. (Presidentiia Address by Albert 
Howa^, O.I.B., Director of the Institute of Plant Industry, Indore.) This is a 
valnable paper on prwent-day tmidenoies in the application of soienoe to agri* 
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culture, which should be read by all coucfflcned with the training of men for service 
in Agricultural Departments. The author points out the gradual broadening of 
the attack of science upon agriculture from the original introduction of ohemistry 
by Liebig. More and more branches of science are oomiog into play, and Howard 
considers the question of possible “ team-work ” attack on many problems, 
rejecting it as usually impracticable (on various grounds), and suggesting that 
)t may be better to “so widen and deepen the training and post-graduate 
experience that the individual can successfully attack problems now attempted 
by the team.” 

Special sections of the address are devoted to Irrigation and to Plant Disease. 
In the first the many disasters and injuries due to the extension of the groat modem 
systems of irrigation are pointed out, and an appeal is made for proper soientifio 
investigation of the whole subj ect. In the second, the steady growth of the opinion 
that protection against disease is rather to be sought on the agricultural and 
genetio'side than on that of pure mycology or entomology, is described. “ Disease 
follows the breakdown of the normal physiological processes in the plant when 
the protoplasm of the cells loses its power of resistance to the inroads of parasites. 
Healthy plants, on the other hand, possess a high d^p%e of immumiy to insects 
and fungi. It is obviously more practical to prevent disease altogether by grow- 
ing the right kind in the right way than to step in at the last moment and attempt 
to save a moribund crop.” 

^9. Wbist Indibis. TAe Impenal 0<Mege of Tropical Agricitlture, Trinitbid, 
With the Prospectus for the year 1926-26, recently issued, is published an 
interestiug report on the academic year 1924-26 by the Principal, Dr. H. Idartia 
Leake j this constitutes a new departure, and one which is to be welcomed. 

We leam from the report that the Entrance Examination, which had hitherto 
been held for the admission to the Diploma Course of those students who didnot 
possess any accepted qualification, having proved unworkable in practice, was 
discontinued, and replaced by a system of recommendation. Adodssions to the 
Diploma Course for the Session 1924-26 were six, making a total in the College 
of eighteen. In addition, twelve students, of whom six were sent by the Empire 
Cotton Crowing Corporation and four by the Colonial Office, joined the College 
to take a post-graduate course, while four joined to take a special one-year 
course. The final Diploma examination was held in June, when seven students 
appeared, and five qualified for the Diploma. During the year the conditions 
for the Associatesbip were laid down, the first Assooiateship being awarded to 
Hr. J. C. Hopkins. Post-graduate students who have alr^dy left are now 
eligible for this Assooiateship. At the end of the acadexnio year students who 
had passed through the College were holding appointments in the Cold Coast, 
Sudan, South Africa, Geylou, West Indies, and to these countries may now be 
added Uganda, Southern Rhodesia, Nyas^dand, Natal, and Brii^h Guiana. 

Dr, Leake stresses the need for the provision of a hostel, as owing to tiie 
increase in the number of students accommodation in the neighbourhood is 
limited and by no means easy to obtain. Plans are in preparaiaon, and finsmoial 
assistance alone is required to proceed wiCi the worb Pinanoial help is also 
required for the development of an estate which Dr. Leake regards as necessary 
if students are to secure a praotioal knowledge of the crops under economio con- 
ditions. Again, it is essential that each professor be provided with an assistant, 
so that when he is on leave or on a mission to another island, the continuity of 
the work may not suffer through his absence. 

In the section devoted to “ Research and Investigation,” it is stated that 
the following research work on cotton is beiug carried out : (1) Attempts to evolve 
an Egypt^ cotton with the staple of Jaxmovitoh and snit^ for growth in the 
West Indies; (2) efforts to improve the sta;^ of Marie Qalaate perennial cotton; 
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(3) investigation on tKe efEect o£ difiorent water supplies on the oharacteristics 
of tlie lintj (4) genetic iuvestigations on various oliaraoters of tho ootton plant; 
(5) further study of the ‘Cotton Stainer, with special relation to variahiUty in 
connection with migration. 

A list is given of the variovis papers published duriug the year, and of the 
journals in which they have appeared. 

A College Begistor is included at the end of the Eopoil, and forms a oomplete 
record of the staff and of the students who have passed through tho College since 
ts inauguration in 1922. 
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PERSONAL NOTES 

We offer our oongratulatious to Sir Jolm Farmer on receiving tlie Honour of 
knighthood. Sir John Farmer is Professor of Botany and Director of the 
Biological Laboratories of the Imperial College of Science and Technology, 
London. He is also a member of the Advisory Council to the Department of 
Scientific and Industrial Research, a Governor of the Imperial College of Tropical 
Agriculture, Trinidad, and a member of the Research and Trainiag Committee 
of the Corporation. 


APPOrNTMENTS. 

Cotton Research Station, Trinidad . — The following appointments have been 
made to the staff of the Cotton Research Station: Dr. S. C. Harland, as Head of 
the Genetics Department, and Dr. T. G. Mason as Head of the Physiological 
Department, hfo. J. B. Hutchinson has been appointed to assist Dr. Harland, 
and Dr. E. J. Mai^ell wiU assist Dr, Mason. 


OFFICERS ON LEAVE. 

When an officer of a colonial Department of Agriculture (or of the allied 
departments of Irrigation, Transport, eto.) comes “home ” on leave, he usually 
brings with him much information that may be of considerable value to similar 
officers in other colonies, or to the officers of the Empire Cotton Growing Corpora- 
tion, who have to coUeot, collate, and use aU possible Mormation relating to cotton. 
The Corporation would consequently much appreoiate the courtesy if Directors 
of Agriculture and others would be so kind as to inform them, in advance if 
possible, of the names, probable addresses, and approximate dates of arrival 
in England of officers coming on leave, lids would give the Corporation the 
opportunity of getting into touch with these of&oesca themselyes, and of giving 
the latter the opportunity of meeting with one another. A further oourtesy 
would be conferred if the officers themselves, upon arrival, would call at, or 
infom, the offices of the Empire Cotton Growing Corporation, which are at the 
comer of Millbank and Wood Stroot (entrance hy the ffrst door in Wood Street) 
immediately opposite to the offices of the Crown Agrats for the Colonies. 

At the date of writing the following officers from ootton-growing countries 
arc on leavo in England, or will arrive shcortly : 


Gold Coast Mr. T. Hunter. 

India Hr. G. Clarke. 

Mr. G. R. HQson. 

Mr. W. Youngman. 

Kenya . . . . Mr, W. L. Watt. 

Tanganyika .. Mr. T. H. l^rshall. 

Uganda . . hlr. S Simpson. 


Mr. G. Evans, C.I.E., Director of Cotton Culture, Queensland, will arrive 
on leave in this country early in ApriL 


rnunnin nr eaus BBOunr bx 
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COTTON GROWING IN SOUTH AFRICA 


BY 

a, F. KEATINGB, O.I.B. 

Theee years ago I had tho good forttmo to visit tho principal cotton 
districts of South Africa, with a view to obtain an idea of tho oxisiing 
position and future prospects of cotton-growing in tliat region, 
Tho information that T then gathorod was recorded in a report to (ho 
Empire Cotton Growing Corporation. My general conclusion was 
that in certain parts of South Africa physical condhions wero very 
favouxaole for cotton-growing, and that there was likely to bo a con- 
siderable development of this industry in tho near future. It was 
therefore a matter of much interest to mo to revisit Smith Africa 
in the latter half of 1026, and to revise tho couclu^ons that I had 
previously foimed in the light of two and a half years’ further oxpori- 
enoe. Tho experience to which I rofor is tho oxporionco of the many 
cotton-growers with whom I had tho advantage of discussing the 
matter, for I have never grown cotton myself in South Africa nor even 
watched it grow for a whole season. All that I can do is to record 
what 1 saw and hoard, and interpret the facts as host X «au with tho 
help of my experience olsowhoro. 

It was not imtil 1919 that tho annual production of cotton in Honth 
Africa reached tho figure of 1,000 bales. By J922 the figurtJ was 
between 2,000 and 8,000 bales, and in 1926 was probably about 
10,000 bales. Increase has therefore been fairly rapid of late years 
but not BO rapid as it promised to bo in 1923. After tho harvest of 
that year, which was generally satisfactory, there was groat enthusiasm 
on the part of cotton-growers, and much bush land has since been 
cleared and broken for cotton cultivation. At present, however, 
»»he position is peouKar. Some farmers are still enthusiastic in the 
matter, and are feverishly breaking land for sowing to cotton at the 

in. 3 X8 
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oarliest possible moment; while olhots are hanging back or actually 
giving up cotton-growing as a result ol unfortunate ex}»erience. 
Ask the latter to account for their objoctions lo cotton and they will 
give one or more of the following reasons: Tho crop of 1924 suifored 
from drought; tho crop of 1925 sufforecl from oxcossivo vain; bolh 
crops sufforod from insect posts. These objections are valid so fari 
as they go, but they hardly go to tho root of tho matter. It may hoi 
admitted that tho exporionoo of 1926 was vory disaiipoinling, when 
an excellent crop, almost ready for picking, was miiiod iu March by 
a period of continuou6.rain for tliree weeks, followed by another period 
of damp, cloudy weather. It may also ho admitted that insects have 
done much damage to cotton, and do constitute a serious danger. 
It remains, however, to consider how far such difficulties may bo 
surmounted, and how far profitable cotton may bo gmwn, hero as 
elsewhere, in spite of such drawbacks. 

Before considering tho ohaiaoteriatic difficulties of cotton-growing, 
it may he as well to point out that some of tho trouble has boon 
duo to more general causes. Much of the land sown to cotton during 
tho last few years has been land which had only just boon stumped 
and broken. To remove a largo treo-stump often involves digging 
down several feet, and in this way much raw soil is brought to tho 
surface, A first ploughing is often given to a depth of 10 inohos, 
which also has the effect of bringing up raw soil. Eurthor, land just 
broken is often full of large lumps of grass roots, which greatly 
obstruct the tillage. In some of the lighter and more open soils 
fair crops aro sometimes obtained even under those conditions; 
but in the heavier soils tho first crop starts with a vory heavy 
handicap. 

Thero is another direction in which farmers have gono hjilf-wey 
to meet trouble. Thoy have grown cotton after cotton continuously 
for a series of years, in dofianoo of ordinary agricultural thoorj'. 
So far as tho fortility of virgin soil is conooriu'd, it is probablo tlmt, 
little damage has as yet resulted. Evnn whoro cotton has boon grown j 
continuously on the same land for five or six years, it is statod that, 
large and hoalthy plants aro stiB produced with no diminution in 
vigour. What, however, is probable is that the undoubtedly serious 
attacks of inseol pests are connected with the praotico of growing 
cotton continuously from year to yoar on the same land. This is a 
matter which will be discussed lator. 

It is, perhaps, unnecessary to refer to disasters due to unsuitable 
soils, to scouring on sloping land, or flooding from an adjacent river. 
Enthusiasm for cotton has led some farmers to fancy that cotton 
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would grow anywhere, and that success was so woll assured that it 
was safe for a man to risk his wholo capital on tho venture of a siuglo 
crop. Bveryono who visits South Africa will hoar of such oases 
and wiU oven hear thorn quoted as an argument against cotton-grow- 
ing, but thoy aro matters obviously connoctod with goiioral farming 
and with common sense, and not peculiar to cotton. 

Tho tract which I visited in the Utter part of 1925, and wilh which 
I shall now deal, is tho strip on oitlior side of tho liobombo range, in 
Swaziland, Tiansvaal, and Natal on tho west, and on tho Aast in 
Portuguese East Africa, betweon tho Loborabo moimtaim and 
Louren9o Marques. Tho climatic conditions of this liact aro suitable 
for cotton, and there are large stretches of excollont soil. On oilher 
side of the Lebombo mountains thoro is a strip of approximately 
flat or gently sloping country containing good alluvial soils of lato 
volcanic ongm. Those soils are anything but uniform, and in some 
places vary groatly in small areas. Somo of them aro obviously on 
the light side, and are likely to work lighter whon brokon and culti- 
vated for a number of years, though they may include soils with a 
good texture for absorbing rainfall and retaining moisturo. Othors 
are as obviously on the heavy side and, though rich, present difiicultios 
in tillage. In this class also there are some which at first sight appear 
to be too heavy, but which, on closer inspection, aro found to contain 
a large proportion of grit and pobbloa which keep them open. 
Between the extremes of light and heavy thoro aro largo areas of 
intermediate soils, medium loams with a nice open toxturo, and ovary 
appearance of fertility. Those vary oonsidorably. Many aro attrac- 
tive, and perhaps the most attractive are those which contain a large 
admixture of volcanic ash. A farinor would bo hard to ploaso if ho 
could not find a soil to suit his taste amongst all this variety, ijot 
us suppose that a good farm has boon solootod in tliis looalily, handy 
to a river with perennial water, but safe from flooding, ctuitaining 
varied soils with a good proportion of froo-workirig, fortiJo loam, 
reasonably near to a railway station, and with no oui standing diffi- 
culties of communication. What are tho principal difficuHios whicli 
the cotton-grower on such a farm may havo to faco ? Th(^y have 
already been indicated: drought, oxoosaive rain, and insoct posts. 
Let us consider these in turn. 

Details of rainfall extending over a number of years aro lUlfioult 
to obtain for this tract. Avoragos aro hopelossly misleading; annual 
totak are of very little use, and oven monthly totals give little guidance, 
I was fortumte in obtaining in Portuguese East Africa tho daily 
record of rainfall for twelve years, from which it could be seen that 
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the ootton-grower had to be prepared for great variation in the rain- 
fall of different years. The effective raiofall (say from October to 
March) may be anything from 12 to 60 inches. A study of these 
records appeared to indicate that, given a fairly retentive soil and 
good tillage, two of the twelve years would have given good cotton 
crops, five would have given fair cotton crops, three moderate, and 
two poor. There were three years in which drought would havo 
done damage, and four years in which excessive rain would have done 
damage. Drought occurred most often in the months of December 
and January, and excessive rain in January and February. On the 
west of the Lebombo mountains I could not obtain detailed records 
extending over many years for the strip Imown as the Lebombo 
flats, but a comparison of such records as I could obtain with those 
taken on the east side of the range appeared to indicate that the 
mini muTn rainfall was similar, but the maximum rainfall much less. 
The very heavy downpours that occur on the eastern side were 
markedly less on the western side of the mountains. If one were to 
try to generalize, one might hazard the opinion that the thing most 
to be feared on the western side was drought and on the eastern side 
excessive rainfall. 

Deouoht. — In dealing with drought there are two matters of 
great importance — the selection of the right kind of soil, and offootivo 
tillage. Speaking generally, it is the light soils that tho rainfall will 
penetrate most easily, but it is the heavier soils that wiU retain thoir 
moisture best. With a medium soil the farmer takes the least risk, 
but if he has a variety of soils on his farm, he would be well advised 
to experiment on several of them and to noto their behaviour and the 
movements of soil moisture in time of rain and of drought. It is not 
necessary for me to expatiate on the nooossity for good tillage and 
mulching in this connection, but one question is worth raising, and 
that is the possibility of securing humpor crops by moans of an 
alternate hare fallow, as is done by the wheat farmers in tho semi- 
arid tracts of Apart from such advantages as may result 

from the maintenance of soil fertility and the avoidance of insoot 
pests, the bare fallow would present an excellent seed-bed for early 
sowing, and with the proper tillage there should be no seasons when 
the crop would suffer from deficient moisture. In countries where 
the population presses on the soil* and land is costly, such a practice 
presents economic difficulties,* but in the Lebombo flats, where ex- 
cellent land can be purchased for £1 an aero, and cleared and broken 
for another £2 an acre, the experiment is certainly worth an extended 
trial. 
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Exobssivb Eain. — This presents ft very difficult problem to the 
farmer. He can choose land not subject to flooding or to violent 
scourmg, but even when he has done this, he may have to watch his 
crops severely damaged by excessive rain, which on rare occasions may 
amount to 10 inches in a day or 80 inches in a month. If the 
excessive rain occurs as late as tho month of March, as it did in 1926, 
the damage is particularly seiious, since the cotton is then ripening, 
and if it sheds its bolls then it has a long way to make up. Even so, 
on Buitablo land cotton will usually recover, and good pickings were 
being made as late as August during the past season. If excessive 
rain occurs, however, it usually comes in January or February. 
What can tho faimer do to save his crop ? I do not suggest that 
he can do anything. I do, however, suggest that he can probably 
minimize Ins losses and possibly retrieve the situation altogether. 
He has to contend with the diversity of the rainfall; he must counter 
it by diversity of practice and diversity of crops. If cotton is ruined 
by rain early in December, the farmer may sow cotton again. In 
January it will bo too late to resow cotton, and he must sow some- 
thing else. What ? I do not know, and so far as I could discover 
no one on the spot knows. If heavy and continuous rain occurs in 
February or March it appears to indicate good prospects for winter 
crops. At presont they are not grown. I shall refor later on to the 
subject of variety of crops, but will bore meroly mention that in India, 
where the vagaries of the rainfall are greater than in South Africa, 
they are countered, and often very sucoossfully, by the ingenuity 
and resource of tho farmer in adapting himself to the circumsianoos 
of tho season. To do this tho farmer must understand tho 
behaviour of his soils and kuow tho requirements of many 
crops. 

Inbbot Pbbtb. — I nsect attack is a monaoo to cotion in many coun- 
tries. It certainly is so in South Africa, the principal onomios being 
jassids and throe kinds of boU worm. They have boon studied so 
little in South Africa that no one appears to be able to speak with 
authority on the matter. This omission is now being roinodied. 
It is reasonable to suppose that tho rapid spread of a now oroi) like 
cotton is likely to be followed by a great increase in tho insoots that 
thrive on it. This may well bo followed by an increase in the enemios 
of these insoots, till an oqaihbimm is established and nature readjusts 
itself, Bui it would not bo safe to wait for the problem to solve itseK 
in this way. The lines of action that seem to be indicated are: 

(a) To avoid tho concentration of cotton year after year on the 
same ground in large areas. 
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(&) To discover varieties of cotton which offer the greatest r^ist- 
anoe to particular insects. 

(c) To attack the mseots themselves at the moment when they are 
most susceptible. 

These matter’s demand much research and investigation, and every 
cotton-grower will hope that such may be undertaken. Some success 
has already been obtained in finding varieties of cotton immune to 
jassids, and there is no reason why the South African cotton-grower 
should be unduly pessimistic. The menace of insects is there, but 
there is every hope that it can be mmimi25od. It affords one more 
reason why the farmer should not put all his eggs in one basket and 
trust to cotton as his only crop. 

Divbbsity OB' Crops and Farming Praotiob. — have already 
suggested that by introducing a greater variety of crops something 
can be done to retrieve the disasters due to excossive rain, to minimize 
insect attack, and to spread the seasonal lisks over a wider field. 
Another advantage that may be looked for from this somree is the 
better distribution of farm labour over the year. Having said so 
much, I may, perhaps, be expected to indicate what crops I would 
recommend. I need say nothing of maize, tobacco, or fruit, but 
experionoe m Western India leads me to suggest a trial of other crops 
that are commonly grown there in rotation with cotton under similar 
climatic conditions. Such crops are ground-nuts, sesamum, castor, 
ehiUies, and coriander in the summer; linseed, safflower, mustard, 
and rape in the winter; and many kinds of millets and pulses at both 
seasons. With facilities for winter irrigation various spices and con- 
diments might bo suggested. The agricultural practice of India is 
baaed on thousands of years of oxporionce, and the adaptations that 
have taken place are very instruotivo. With each crop that I have 
mentioned many varieties have been solootod, by a long and painful 
process of trial and error, as most suitable not only to particular 
Sofia, bat also to particular seasons of tbe year. The skiUod Indian 
cultivator knows the virtues of each of thoso local varieties, he knows 
the limitations of his own soils, he takes the rainfall as it comes, 
and makes about as good a job of it all as his very limited means will 
permit. In a new country this precision of detailed local knowledge 
is necessarfiy lacking. I do not say that Indian experience can ho 
applied wholesale to African conditions, but I do think that in variety 
of cropping and in skilful adaptation of practice to eiroumstanoe 
Africa has much to learn from India, and that in this lies a vast field 
for investigation, both physical and economio. As things ore at 
present the cotton-grower is often a mere cotton-grower, directly 
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at the mercy of the cotton season, the cotton insects, and the cotton 
markets. If his agiicnltiiral practice could be diversified and his 
operations put on a broader basis, he would bo in a much stronger 
position. 

I do not propose to discuss the question of the variety of cotton 
best suited to the locality. Much has still to bo learnt on this subject. 
It is generally assumed that South Africa has facilities for growing 
cotton well in advance of Middling Ameiicans. This may or may not 
be the case. Profits depend on quantity as well as on quality. In 
choosing what cotton to grow tho farmer is olten guided by the 
length of tho staple rather than by the suitability of tho vaiiety to 
local conditions. Ho knows the former, while ho does not know the 
latter. This has cortainly contnbuted to failure in some cades. 

In conclusion, I may stato that in 1925 1 saw no roason to modify 
the opinion that I had expressed three years previously. To my 
mind, the tract mentioned is voiy well sidtod to cotton-gi owing, 
and I believe that profitable cotton will bo grown there in inoroasiug 
quantities. Tho diilioulties to be faced have boon described, but thoro 
is no reason to suppose that they cannot bo overcome. Much work 
remains to be done by tho botanist and by tho ontomologisl; and the 
man who works out a combined systom of agriculture for this locality, 
in which cotton is tho principal of many crops and not tho only crop, 
will place the farmers under a load of obligation. 
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BY 

G. mANS, 0J.E , M A. 

Sltnpire Cotton Crowing Cmpotatim. 

Itinerary. 

In accordance "with the instructions received jEroni the Home and 
Territories Department of the Commonwealth Goveinmeni, 1 left 
Brisbane by the S.S. Mo'nnda on August 18 and arrived at Port 
Moresby, the capital of Papua, on the 19th. I was accompanied by 
Mr. E. Ballard, the Commonwealth Cotton Entomologist. Soon 
after arrival the cotton ginnery was visited and various of&cial calls 
ware made. On the morning of the 20th we left by sea with the 
Hon. E. Staniforth Smith, the Director of Agriculture, for Hisiu, some 
forty-five miles down tlie coast. We visited the cotton on the Hisiu 
Plantation the same af terno on. The next morning we visited Abu and 
rode on to Aroa, which we reached in the evening. The cotton on 
this plantation was inspected next morning and a cross-country 
Journey mado to Borona in the afternoon. The foUowmg day was 
spent in going over the extensive cotton areas on this estate, and on 
Monday, the 28th, we examined the cotton at Lolorua, and from 
thence rode on to Kenesia. Here we were met by Mr. G. A. Loudon 
on his launch, and proceeded with him down the Galley Beach and 
returned to Port Moresby on the 26th. The next four days were 
spent at Port Moresby and its neighbourhood in going into the office 
records and in inspecting the country behind the town for some 
twenty milos inland. We loft Port Moresby by the Government 
auxiliary koioh BUvala on the 80th, being accompanied by the 
Comptroller of Native Plantations, and visited Tavai Plantation the 
same day. There is a considerable acreage of cotton here, but it 
was suffering very severely from Pink Boll Worm. Samarai was 
reached on September 2 after a stormy passage, and the opportunity 
was taken to discuss cotton prospects with the District Officer and 
others. Samarai was left on the 8rd and Goodenough Island, one 
of the D’Entrecasteaux Group, was reached on the 4th. I was 
particularly asked to go into the possibilities of this island, and spent 
the greater part of two days there in consequence, and accordingly 
did not leave until the 6th. After calling at Buna on the 7ih, and 
examining a large consignment of Pima cotton that had been sent 
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down to the coast from the Government native plantation at Monnt 
Lamingion m the Sangara district, Morobe m New Gumea Tonitory 
was reached early on the 9th. 

Physical Fcaturbs. 

The teriitory of Papua coinpiisos the south-eastern portion of 
Now Guinea together with (ho Trobiiands, Woodlark, D’Entrecas- 
teaux, Louis lade, and other smalloi gioups of islands. Tlio length 
from east to west is 800 miles, and it is 200 miles wide at its greatest 
breadth. The total area is over 90,000 squaio milos, of which 2,760 
aro made up of islands, tho remainder bemg the mainland. Lying 
as it does within 6 to 12° south from the equator, tho climate is 
wholly tiopical. The inteiior is rugged and contains numerous 
high mouutam ranges, tho result being that tho climate as a wholo is 
very humid, with a high rainfall and a preponderance of cloudy 
weather. The western end of the territory is low and swampy for 
some distance inland. 

The year can be roughly divided into two seasons — ^viz., that of tho 
south-east trades from May to November, and the north-west season, 
which occupies the rest of the year and is the wetter period of tho two. 

There is a strip of country about 100 miles along the coast and 
extending for about forty to fifty miles on cither sido of Port Moresby, 
and going inland from the coast for fifteen or twenty nnlos, that 
possesses a drier climate which is in distinct contrast with most of 
the rest of tho Territory, ft is m this so-called dry belt that most 
of the short time available was spent in this Territory. 

History of Cotton in Papha. 

Sir William Maogi'egor, in his annual report of 1896-97, mentions 
that “ cotton bushos are to bo found in tbo gardens of the Upper Gira. 
It bears fairly well though uncultivated. It is not easy to beliovo 
that it is not mdigonous.” Timo did not pormit of a visit to this 
area, and such enquiries as wo wore able to make from oUioers who 
knew this valley ^d not throw much light on tho subject, ft is 
possible, however, that Bit William saw bushos of Iddnoy cotton, as 
this seems to have been introduced into the coastal villages many 
years ago, possibly by native mission teachois or tradors from Eiji, 
New Caledonia, or the Solomons. Odd bushos of this cotton aro not 
nneommonly seen in various parts of the Territory, and particularly 
in the preoinets of the villages. Trials with cotton were made in 1907, 
and a sample was sent from the Trobriand Islands to the Director 
of Agriculture, Yiotoria, who reported that “competent experts’^ 
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regarded it as good, marketable cotton, equal in charaetor to Sea 
Island. A sample ol Sea Island cotton, gro-vm on the Government 
plantation at either Eigo or Katoa, not far from Port Moiesby, was 
found in the small museum in the office of the Director of Agriculture. 
This sample was bright, lustrous, and just under two inches in length, 
and was of splendid quality, being very strong. Further experiments 
were made in 1908 with different kinds of cotton, amongst which 
were Oaravonica and one or two Upland types. The report of 
1911-12 mentions “ that 887 acres were planted principally as a 
catch crop between coconuts, but that it is not anticipated that there 
will be any large increase in the industry except as a catch crop.’* 
For the year ending Juno, 1918, the export of cotton was 1,483 lbs., 
valued at £74. 

So far as could be ascertained from the moagre records available, 
it was concluded that Sea Island cotton gave the best results, and 
over 1,000 acres of this variety were planted at Obu and other of the 
British New Guinoa Co.’s plantations in the dry bolt, although only 
a portion was apparently actually brought to harvest. For the 
following year (1914), tho area brought to production was about 
450 acres, almost tho whole of it being grown in the dry belt, and 
88 tons were exported to the value of £1,666. The 1916 figures were 
106 tons valued at £3,400. With the outbreak of war, difficulties 
arose regarding tho overseas transport and marketing of the crop, 
and its cultivation ceased, there being only five acres reported in 1917. 
Within the last two or three years, following on the recent high range 
of cotton prices, interest has again revived and considerable quan- 
tities of Upland seed woro brought in from Queensland. The area 
planted m 1924-26 was 900 to 1,000 acres, but a portion of this was 
abandoned owing to floods and other causes. Tho crop is grown 
entirely on tho plantation system and is practically all in the Central 
Division of the dry belt. Tho areas actually brought to harvest this 
season were roughly as follows .* 


NomA of PlanUttion 

Division. 

Aotes, 

Lalofci River 

Central 


Tavai 


180 

Obu . 


100 

Area 


100 

Hiaia 


eo 

Roxona 


400 

lioloxua 

Pataialaaa . . . . . . 

■ * 

26 



Huiva 

Gulf 

ioo 

Kerema \ 

Koaru / 

»> 

60 

Govenunent Native Plantation, Buna District 

It 

My26 


Total .. 

.. bWO 
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I saw practically all tho cotton areas in the Central Division, but 
time did not permit me to visit the Gulf Division, where report stated 
that some good results were being obtained on the cotton plantation 
at Huiva. Neither for this reason was I able to visit the Government 
native plantation at Mount Lamington behind Buna, but I examined 
seed cotton from this place that had been sent to Buna for shipment. 


Condition of tub Crop in thb Central District. 

A brief account of tho cotton crops actually inspected in the 
so-called “ dry belt ” may prove of interest. 

At Hisiu Plantation the cotton was planted about half a mile 
from the beach behind a belt of coconuts. The land consists partly 
of a light loam of coralline formation, and here the cotton is somewhat 
taU and appears to have suffered at an early stage from some insect 
attack, possibly Heliothis, which resulted in the removal of the first 
crop of bolts. Part of the field is more low-lying and consists of 
somewhat heavier soil, and in this portion the crop suffered from 
waterlogging during the exceptionally heavy rains of April and May, 
At that time 80 inches of rain fell in six weeks instead of the normal 
7 or 8 inches. Tho land is newly cleared scrub, and had been planted 
with young coconuts last year at the usual spacing, 80 feet by 80 feet. 
Cotton is being utilized as a catch crop with tho idea of bringing in 
some revenue until the young coconuts are more advanced towards 
the bearing stage. Tho harvest was about two-thirds completed at 
the time of the visit, and the top crop that remained was naturally 
somewhat off quality, suffering from Pink Boll Worm, stainers, and 
the subsequent boll rots. Nevertheless, the pickers, who were partly 
casual labourers from a native village close by, and partly indentured 
boys, were picking surprisingly good grade cotton, and woro averaging 
about 60 lbs. a day. The average yield was expootod to work out 
at about 600 lbs. of seed cotton per acre, which is not at all bad 
considering tho unpropitious season. The variety was mixed Upland 
American seed, having been obtained from Queensland. At Obu, 
which is about six miles west of Hisiu, some 76 acres woro planted in 
J anuary and February, the seed being similar. Tho soil consists of a 
shallow, stiff, red clay overlying coral rook which obtrudes on the 
surface in places. This land had failed to grow coconuts, but had, 
it was said, in previous years produced heavy crops of maize. The 
crop was very clean, and the spacing, 4 feet 6 inches by 18 inohes, was 
quite suitable, but the crop was most disappointing. The land is 
an old garden site and is full of disease, and the soil is probably 
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unbalanced and may be deficient in phosphates and possibly potash. 
An attack of Earias had deformed the youpg bushes at an early date, 
and an attack of “ red-leaf ” or “ cml ” brought on by jassid com- 
pleted the debacle, Tliirty-five acres to the east is a somewhat 
deeper soil of a lighter consistency, and practically 80 per cent, of the 
total crop harvested had come from this area. To the east of the 
house a further 26 acres had been planted in the middle of March 
in the same class of soil and was a complete failure, Leucanium Scale 
and Woolly Aphis being evident in addition to the othor pests. The 
total crop was only 15 tons from about 100 acres, and there was little 
more to come. 

At Area, which is about four miles inland and less than ten mileB 
from Hisiu, an attempt had again been made to utilize an area which 
was unsuited for coconuts by planting cotton. In this case the land 
was low-lying and swampy and the area had been under heavy 
lalang and swamp grass, wMch had then beon burnt off and ploughed 
by tractor in December. After one harrowing the seed was planted 
in January, and since the soil was heavy, black clay loam, it was 
probably still sour at the time the seed was put in and would have been 
in better condition if it had been fallowed for a few months previously 
and exposed to the sun and air. The crop had been properly planted 
and spaced and was very free from weeds, hut, nevertheless, the 
following series of disasters appear to have overtaken it. Firstly, 
an attack of Tip Worm (Earias) occurred early on. Then in April 
the crop was completely defoliated, probably either by Heliolhis or 
Prodenia. After defoliation the exceptionally heavy rains of April 
and May camo, and the whole of the area except a small portion, 
which is moro high-lying, stood undor water for six weeks. After 
the surface water disappeared, the plants put on fresh loaves, which 
were promptly attacked by hoppers. The crop will baroly average 
200 lbs. per acre, and most of the cotton is coming oS tho small, high 
lyittg portion referred to above. A bolter illnslraiion of the futility 
of planting cotton on heavy, badly drained land could not bo desired. 
As one leaves the plantation to go towards the Oabody Valloy, one 
crosses low, basaltic hills, and there is some well-drainod land along 
the slopes of these hiUs that is probably very much better suited to 
cotton than the rest of tho estate. The possibility of testing cotton 
on this area was discussed with the manager (lir. Walker). The 
Borona estate is situated in the valley of the Aroa River, and is some 
ten or twelve miles from the sea. There are 2,000 acres under 
coconuts, part of which are just coming into bearing, the remainder 
having been more recently planted. There are altogether about 
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400 acres under cotton, the idea being to raise some revenue from 
this crop, whilst the young coconuts remained in the improduotive 
stage. The area of this estate is very large, and a portion of it, 
consisting of low laterite hills and a heavy, black soil flat, was formerly 
planted with sisal hemp which has now been abandoned. About 
220 acres of this flat had been planted to cotton. It was originally 
under heavy lalang (Kuro Kuro) grass, with the remains of the old 
sisal plants growing through it. These had been cut out and piled 
in rows at regular intervals. After burning, the land was ploughed 
twice by tractor, harrowed three times, and the seed planted in rows, 
partly by drill and partly by hand. It would have been better if the 
land could have been fallowed for a few months before planting. 
As it was, the land proved too heavy and low-lying for cotton, and 
waterlogging occurred during April and May. Hero also the ramfall 
appears to have been abnormally heavy at this season. The plants 
were small, stunted, and unhealthy in appearance, suffering from 
“rust,” caused apparently by jassids, whilst boll rots and Pink Boll 
Worm attacks were also evident. This crop is, therefore, most 
disappointing. 

A small plot of 6 acres planted between young coconuts on an 
adjacent plot on somewhat lighter and better drained land was 
growing better, but was also suffering generally from boll rot. The 
seed used for planting this block had been sold to the plantation as 
selected Sea Island, but proved to be merely Mixed Upland seed 
similar to the rest of the cotton on this estate. This crop was not 
planted until April, which is probably a good deal too late. On the 
other side of the estate there were 176 acres of first-year ratoon. 
The seed had been planted tho previous year, and part had been 
ratooned to the height of 8 inches in January and the rest in March. 
Although tho crop was not good, it was better than on the rest of tho 
estate. The land in this portion is good cotton soil and consists of 
about 2 feet of medium to sandy loam, with a good subsoil drainage 
of sand and fine gravel. The cotton was planted in four rows 
between each line of coconuts. The latter are now five and six years 
old, and are really too far advanced to permit of further contiananoo 
of this system. The ratoon cotton was also suffering from Pink Boll 
Worm and boll rots, and was of rather poor grade in consoquenoe. 
It is very doubtful whether cotton will thrive on the heavy, black 
clay soils, but it should do well on the alluvial loams along the river, 
and a good many hundred acres of this class of land apparently exist 
in this valley that are at present entirely uncultivated, being kept 
under grass by the natives for use as hxmting grounds, and burnt 
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off for this purpose each year. The rainfall at Eorona averages, as a 
rule, about 60 inches, but this year was over 60 inches. I formed the 
opinion that Sea Bland cotton would be well worth trying on the 
alluvial loams, as I have seen good crops of this variety raised under 
very similar conditions of sod and climato in Fiji. Upland cotton was 
being tried at Lolorua, about ten miles further inland and separated 
from Eorona by a low range of hills. The manager’s wife (Mrs. J owoll) 
had planted about 12 acres in newly felled scrub and had taken the 
greatest amount of trouble to keop tho land clean and give the cotton 
every chance. The land is well drained and tho soil a good chocolate 
loam. The plants were growing luxmiantly and covered with bolls, 
but practically every one of these was infected by boll rots, and 
unless a prolonged spell of dry, sunny weather seta m, it seems 
doubtful whether the crop will come to anything. Throe tons of 
seed cotton were reported to have been picked oil this plot. From 
appearances, it would seem that Lolorua is really on tho edge of tho 
dry belt and gets a good doal more rain than Etorona. It is a rubber 
plantation, and Para rubber and cotton arc not usually associated 
with similar climatic requirements. 

The Tavai Plantation is situated on the coast some thirty miles 
to the east of Port Moresby and is an old sisal hemp plantation, most 
of which is at present in an indifforent state of cultivation. Seventy- 
five acres of Durango cotton have been planted on newly cleared 
scrub some two or three idles inland. A little beyond this is an area 
of abandoned standover cotton, and then comes about 110 acres of 
ratooned mixed Queensland Upland cotton. Tho soil is a brown or 
dark grey loam, well drained, and of basaltic origin. It appeared 
to be a useful type of cotton soil, and this was homo out by tho fact 
that the plants were growing in a very healthy manner and that there 
wero no sigiis of tho “ rod leaf ” or “rust,” which was so evident on 
some of the soils in other parts of the territory, and which is often an 
indication of some plant-food deficiency. 

The crop is, nevertheless, a very poor one, and tho manager only 
expected to get 4,000 lbs, of seed cotton from 176 acres. Buoh soed 
cotton as 1 had the opportunity of examining was, in addition to 
low grade, very badly stained. The cause of the damage is the Pink 
Boll Worm, and I have rarely seen a crop so utterly ruined by any 
pest. Every one of the few bolls that remained on the bushes was 
riddled, and the wild hibiscus bushes which occur here and there were 
also badly attacked. Enquiry elicited the fact that cotton had first 
been planted three years ago. The abandoned bushes of this crop 
were noticed growing amongst the grass, since no attempt had been 
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made to dean up the crops at the end of each year and thus to try 
and establish a “ dead ” season. The result has been that the pest 
has had a free run for threo years and is now present in incredible 
numbers. It is hoped that this example will serve as a severe warning 
to others contemplating cotton-growing of the evils that are likely, 
to result from a neglect to observe the most ordinary precautions. 
The only way to treat Upland cottons in the Tropics is to out out the 
crop by a specified date each year, saoiificing, if necessary, a portion 
of the top crop. The debris must be burnt and a dead season of 
about three months should be established, during which there should 
be no cotton for the pests to feed on and so carry over until the 
succeeding season. This procedure is absolutely essential in any 
area where an outbreak of Pink Boll Worm has oocuired. If neglected, 
it is only a matter of two or three years at moat before ootton-growmg 
will become quite unprofitable. In the case of Tavai, the only thmg 
to be done is to cut out and bum aU the existing cotton and the 
neighbouring hibiscus, and avoid planting for a couple of years or so. 


Cotton Peospbots in Othbe Pabts. 

I had not time to visit the Government native plantation at 
Sangara, twonty-five miles inland from Buna, but examined a con- 
signment of Pima cotton from bh^e. This cotton was of fair length, 
but a good deal of it was stained, weak, and off colour. I understand 
that this area is a wet one with a rainfall of about 120 inches or more. 
It will be very surprising, therefore, if Pima or any Egyptian type of 
cotton will stand up to these conditions, and if cotton is to be grown 
by the natives it will possibly be better to try Sea Island, or probably 
better still, kidney cotton, as the latter resists wet weather conditions 
bettor and is not so exacting in its requirements as the Sea Island 
variety. It would proliably be more satisfactorily harvested by the 
local natives, who are naturally, at present, entirely inexperienced. 

A visit was made to Goodenough Island, one of the D’Entre- 
casteaux group. This island, which is more or less circular in shape 
and about twenty miles across, is remarkable in that it includes a 
mountain mass, the central peak of which is 8,000 foot high. Thero 
is some good land on the island and the aroa is fairly extensive in the 
neighbourhood of Wataluma Bay. Mr. J. Byan has recently taken 
up an area of land here and proposes to grow cotton. A wbU-droined 
piece of land in the neighbourhood of the village of Lelelea was 
suggested as suitable. There are a few Oaravonica cotton bushes in 
this village. No Pink Boll Worm was found, but Stainers were very 
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numeroiis. This part of the island is to the north-west, and is 
oonseq^uently dry during the S.E. season. Tho climatic conditions 
are probably more suitable to Sea Island than to Upland, and a trial 
will be made of this variety by Mr. Byan. Advice with regard to the 
.method of planting and other details was supplied to him on the 
spot. Native labour on this jsland is intelligent, cheap, and indus- 
trious. If the experiment succeeds there is considerable scope for 
extension on the other islands of this group. 


The Existing Oeganization of Aorioultubal, Experimental, 

AND Demonstration Work. 

pS[o experimental work is at present being carried on by the Depart- 
ment of Agriculture. This Department consists of a Director, who 
is an admioistrative officor and has charge of other unportant de- 
partments of Government in addition to agricultuie. There is also 
a small oleiioal staff. There are no scientific officers and no experi- 
mental stations, Several Government plantations exist, however, 
in which plantation crops such as coconuts and rubber are being 
produced on a commercial basis. Speaking in tho modem sense, 
therefore, this Agricultural Department cannot really bo said to 
function at present, since it is universally recognized that the ordinary 
duty of such a Department is research and experiment, to be followed 
in due sequence by the demonstration of any improvements that may 
be brought to light and standardized. Wliat the Department 
requires, therefore, is one or more officers who have been well trained 
in scientific agriculture and have some actual oxporionoo of tropical 
crops, including, if possible, cotton, and who will bo able to carry out 
really reliable experiments on these crops, and so produoo results 
of actual valuo to private growers. Another want is an entomologist, 
since many of the problems are intricate and can host bo tackled l)y 
the entomologist and tho soiontifio agriculturist working together. 

In addition, there is the Department of Native Plantations, which 
is the result of an interesting attempt that is being made by tho 
local administration to improve the standard of native agriculture. 
This scheme, which is just being developed, is only hoginning to 
function in two divisions as yet. The system adopted is briefly as 
fohowB. After a general survey has been made, certain areas are 
set aside as native plantations. These are to be somewhat numerous 
but small in size, the idea being that they should servo the native 
population residing within about a five mile radius. Any native who 
puts in two months* work during the year on a native plantation is 
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exempt from the poll tax of ten shilhngs. If a native signs on for a 
proprietary plantation, on the other hand, he has to pay the full tax 
in some divisions or half tax in others. Mr. G. W. Muiray, the 
Comptroller of this Department, is ondeavouring to oolleot a staiT 
of European assistants, and has commenced operations in one or two 
divisions. An attempt is being made to teach the natives to grow 
commercial crops in addition to the foodstuHs which they already 
cultivate in the gardens round their villages. At present in the village 
community the women do practically all the work in these gardens 
once the heavy work of felling and Wrning the sorab and clearing 
the land has been performed by the men. It is now hoped to get 
the men to work on the production of commercial crops such as rice, 
cotton, cocoa, etc., since they have plenty of time on their hands and 
are now beginning to desire certain goods which they cannot acquire 
unless they earn money. In the Gulf Division a start has, I under- 
stand, been mado with the cultivation of paddy, since the tract is 
very suited for that crop, and at present there is a large annual 
import of rice into the Territory to meet the needs of the plantation 
managers, who feed their indentured labourers on imported rice. It 
is naturally felt that an attempt should be made to produce this 
rice locally, and Government has established a smaE rice mill at 
Port Moresby to doal vdth the locally grown crop. In the Northern 
Division Mr. Murray has an assistant stationed at Sangara, twenty-five 
miles inland from Buna. This officer has charge of nine plantations 
averaging about 80 acres each, and the main crops that are being 
grown are cacao and cotton. The variety of the latter that has been 
selected is Pima, and seeing that the climate is very damp and has a 
rainfall of normally 120 inches or more, it seems unhkely, as mentionod 
above, that tliis variety of cotton in particular will prove a suoooss. 
The only cotton that is at all likely to suit these wot conditions is 
kidney cotton, and even this should be exporimentod with on a small 
scale only at the start. Oaoao and cotton are not crops that are 
grown in the same locality as a rulo, since they require entirely 
different climatic conditions. Although the OomptroUer of Native 
Plantations is dealing entixoly with agricultural matters and can only 
settle his problems by actual experiment, yet this officer is not 
attached to the Agricultural Department, but is under the Govern- 
ment Secretary. Ih the event of the Agricultural Department being 
reorganized and strengthened, it would probably be preferable to 
concentrate all the agricultural activities of Government under one 
head and to attach this subdepartment to agrioulturo. 

The most likely place for cotton-growing in Papua is in the so- 
in. 3 14 
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called dry belt east and west o£ Port Moresby, and there might be 
somo possibility of getting the natives to grow this crop as soon as 
Mr. Murray’s organization is complete in this division. Progress is 
bound to be very slow at first, however, since it must not be forgotten 
that tho Papuan native is only just emerging from the Stone Age so far 
as agriculture is concerned. Iron tools are still a comparative novelty, 
and tho country possessed no beast of burden before the coming of 
the white man. Even now the native usually looks upon horses or 
bullocks with a feeling of mistrust, since he does not understand 
anything about them. It is an encouraging sign that on ono or two 
of the plantations the native labourer has been taught to manage 
horses, cattle, and mules, and in some cases to use tho plough. It is 
perfectly obvious that if village agriculture is to be improved the 
native will have to abandon the methods of his forefathers and loam 
how to use a plough and to employ bullocks or mules for traction. 
This will be the first step towards raising him in the agricultural 
scale. I was very favourably impressed with his inteUigenoe, and if 
some means could be devised of toaohing him in a simplo and practical 
manner I bolieve he would soon learn. Unfortunately there is no 
medium for communicating these lessons between the European 
Agricultural Inspeotor and tho raw untutored native. There should 
bo an intermediate class of demonstrators in tho shape of skilled 
ploughmen who will actually be in a position to get into close touch 
and reside in each native plantation area. The host type of man for 
this work would be Malays or Indians. Until this native demon- 
strator class can be introduced, the present system is bound to show 
very slow results. 

Bxpbbimbntaii Wouk a Pbimary Nbobbsity, 

It is important at the present timo that Government should have 
some place in this belt at which careful experiments on this crop 
can be conducted over a series of years. At present it is by no moans 
certain that Upland typos are in the end likely to prove the most 
suitable. Last year, it is true, some good results were recorded where 
the crop had been planted on the right class of soil, but this season, 
with one or two exceptions, there is no disguising the fact that the 
results have been rather disappointing, and many of the pbnters have 
become somewhat disheartened. This has been partly due to the 
fact that-the plantation owners appear to have regarded cotton either 
as a catch crop for coconuts or else as a hardy crop, not exacting in its 
requirements, and therefore suitable for filling up odd pieces of land 
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that are either too barren or swampy for coconuts. This year’s 
experience has taught its lesson, and it is now faMy well recognized 
that cotton will not grow well in heavy clay or on land inclined to be 
swampy. It likes well-drained medium loams of fair depth, whilst 
on some of the thin eorallino soils it appears specially apt to become 
affected by “rust,” usually associated with “hoppers.” This is 
often a sign of some plant-food deficiency. It is said also that this 
season was exceptionally wet during the period the crop was flowering 
and boiling. This would naturally affect the out-turns, and certainly 
the percentage of boll rot seen was higher than is desirable. 

IE the Agricultural Department had been properly equipped and 
staffed, however, it would have had definite information on these 
points, and would have been in the position of being able to advise 
plantations or private persons who wished to try the crop. In such 
an event many of the disappointing results and a good deal of the 
loss that has resulted to private owners would probably have been 
avoided. 

A table showing the rainfall and humidity records for the years 
1923-'24 and 1924-25 for Port Moresby, which was the only one 
available, is attached to this report. The humidity, it will be noticed, 
remains rather high throughout tho year, and this is tho case also 
with the temperatures, which are very constant. Whilst it is too 
soon to state definitely whether Upland cotton is or is not suitable 
to this area, it would seem to bo wise to start experimenting with 
other varieties in case it proves a broken reed. 

I consider that it is highly desirable that properly conducted 
careful experiments should be made with Sea Island cotton this year, 
and this variety should bo thoroughly tested out against Upland. 
Mr. Murray is taking up a plot of land on the Laloki River about nine 
miles from Port Moresby, known as tho Jail Gardens. In the absence 
of a properly equipped Experimental Station an area was provisionally 
selected hero for an experiment with this variety. Tho best time to 
plant would probably bo December, but later plantings might be 
tried at intervals of one month and two months respectively. Seed 
has been ordered from Fiji, whore the climatic conditions in the dry 
belt are not unlike those here. A brief description of the general 
conditions required by this variety, together with some details of 
spacing and cultivation, was prepared and published by the local 
press. Sea Island cotton is not unsuited to plantation conditions, 
but much win depend on the care bestowed on the cultivation, and 
on the picking and grading. There should be no serious difficulty in 
this respect in Papua, since those of the managers and overseers whom 
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I met seemed to be very much alive to these necessities, and the 
Papuan labourer under their direction was piokiug a surprisingly 
good grade of cotton considering the somewhat high proportion of 
stained and rotted cotton that was present in many of the fields. 

Cost op Labour. 

Papua possesses an advantage so far as cotton is concerned, in that 
labour is reasonably cheap and not inefficient, and for the time boing, 
at any rate, is not insufficient in quantity. It is the yields per acre 
that have been wanting this year. On some of the plantations 
indentured labour was employed both for planting, weeding, and 
picldng. On others, village labour was employed for tho picking, 
women and the bigger children working as well as the men. At 
Hisiu, village pickers were averaging 60 lbs. of seed cotton of good 
quality per day. They were paid the usual rate of one-third of a 
penny a pound. The actual cost of picking worked out at seven- 
sixteenths of a penny or loss than a halfpenny a pound. 

The cost of plantation labour of all classes is about £25 per annum. 
This covers the cost of recruiting, food, and wages. The cost of 
recruiting is £3 for a one-year, £6 for a two-yoar, and £9 for a three- 
year recruit. Labourers can only bo signed on for a period of not 
more than three years. 

Allowing for absentees, sickness, and other causes, the “ all in ” 
cost of efficient labour on 811 working days a year is about Is. 8d. 
per working day. 

OlNNlNO AKD BaMNO. 

A local syndicate has erected a small ginning plant at Port Moresby, 
and all tho cotton in tho Territory with tho exception of that at 
Tavai, which has its own plant, is brought in here to bo gimiod. The 
freight on seed cotton by schooner from the Hisiu beach, wldoh is an 
important centre, to Port Moresby is £8 per tom 

The plant consists of one Dobson and Barlow 70-saw gin, 1924 
model, with a delinting machine attached. When X first visited the 
gin it was not working well, mainly owing to broken saws. The lint 
contained a high proportion of neps and motes, and some of the fibros 
were “gin out,” Matters subsequently improved. The lint was 
baled in a Bijoli Hemp Press and filled by hand. The bales are neat 
and well covered, and a-verage 240 to 260 lbs. each, being 19xl4x 
3 feet 10 inches. Up till now little attempt has been made to grade 
the seed cotton, and better results would he obtained if the cotton 
were to be roughly sorted into even lots before ginning. Later on, 
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if the industry develops, it might pay to borrow a trained grader from 
Queensland for a month oi two, as the ginning season here comes on 
when that in Queensland is nearing completion. 


CONOLUSIONB. 

1. There is a dry belt, extending about fifty miles on each side of 
Port Moresby and about fifteen to twenty miles inland, that should 
prove suitable for cotton. In normal seasons the rainfall is not 
excessive, and there is a suitable dry season for harvesting cotton. 

2. The crop of Upland cotton during the past season was dis- 
appointing, due partly to abnormally heavy rains in April and May, 
but also due to lack of experience on the part of the growers, who 
often planted in the wrong soils and at the wrong time of the year. 

8. The Agricultural Department is very weak at present. It has 
no experimental farms and no scientific staff, and was not, therefore, 
in a position to give helpful advice to those who were trying cotton. 

4. The staff of the Department needs to be reorganized, and should 
be strengthened by the appointment of at least one scientifically 
trained agriculturist who has had experience of tropical crops, in- 
oluding, if possible, cotton. An entomologist is also badly needed. 
He should be required to devote his attention to the problems con- 
nected with economic crops. 

5. In the event of such a reorganization being effected, it is 
suggested that the Native Plantations Section should be incorporated 
in the Agricultural Department, since it is obvious that all agricultural 
research, experiment, and demonstration work should be co-ordinated 
under one head to avoid duplication or overlapping. 

6. Although it is too soon yet to say definitely whether Upland 
American cottons are best suited to the Port Moresby area, it will be 
advisable to try experiments with other typos, and the indications 
are that, given the right soil and proper methods of cultivation, the 
Sea Island type may prove suitable. It is suggested that careful 
experiments bo initiated with this variety, which also appears likely 
to do well on certain islands of the D’Entrecasteaux group. Kidney 
cotton also deserves trial, particularly for use on the Native 
Plantations. 

7. The control of the seed supply is one that needs careful con- 
sideration by the Agricultural Department, who should assume 
absolute control of aU seed coming into the country. The necessity 
for preserving the purity of any variety, and particularly Sea Island, 
by the establishment of pure seed areas, is a very important point. 
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8. If possible, measures should be taken to disinfect by heat or 
other means aU seed issued for planting, "with a view to controlling 
the Pink Boll Worm. Tho habit of standing-over the cotton from 
one season to the next has had disastrous results on at least one 
plantation, and every grower, therefore, will be well advised to try 
and establish a “ close ” season of three months with tho object of 
keeping this pest under control. 
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0-23 

0*62 



August . . 

68 

78 

0‘U 

0*11 



September 

68 

i 78 

0*10 
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Bbisbaxs, 

Novmber 8, 1925. 

G?lie two Reports by Mr, Evans on Papua and New Guinea have been sub- 
mitted to the Administrations of the lec^eotive Temtoiies for consideration and 
comment. 
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REPORT ON 

COTTON-GROWING POSSIBILITIES IN THR 
TERRITORY OF NEW GUINEA 

BY 

G. EVANS, O.I.E , M.A. 

JEmpiie Cotton Gftomng Oorpotation. 

The instmctions roceived from tho Home and Territories Department 
of the Commonwealth Government of Australia were to visit this 
Territory, after completing a tour of Papua, and to inspect and report 
on its cotton-growing possibilities. I was accompanied by Mr. 
Ballard, the Cotton Entomologist of the Empire Cotton Growing 
Corporation, who is attached to the Commonwealth Government. 
Mr. Ballard will submit a tochnioal and detailed report on the cotton 
pests observed. In my own report, therefore, I shall only deal with 
this aspect of the subject from a general standpoint in so far as it 
affects the economic issue. In view of tho very large size of the 
territory, its scattered nature, and difficulties of communication, it 
was manifestly impossible for us to inspect all the possible areas, 
more especially as our time was limited. Accordingly Dr. Bryce, 
the Director of Agriculture, who arranged the itinerary, quite rightly 
decided that it would be far preferable for us to inspect one or two 
of the most promising areas thoroughly, rather than to pay a series 
of hurried visits to a larger number of centres. My report, therefore, 
deals with the places actually visited, and for aU I know there may 
be other areas in this vast territory with equal or better cotton-growing 
possibilities, but which will roquiro to be opened out by roads or 
other means of communication before this crop can bo produced 
on an economic scale. It must not bo forgotten that a very large 
portion of the mainland of Now Guinea is still unexplored, and its 
agricultural possibilities are, therefore, as yet unknown. 


Itinbbaey. 

We arrived at Morobe from Papua Territory on the morning of 
Wednesday, September 9, by the auxiliary ketch Elevah. Here we met 
Dr. G. Bryce, who had arrived the previous day from Eabaul by the 
8.S. Kusa, Morobe was originaUy established as a frontier station 
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under the German regime. It is situated on a bare ridge and possesses 
a good harbour. The hinterland behind the station (there is no town) 
is extremely rugged and difiioult of access. Wo left the same evening 
for Lao by the Niisa, being accompanied by the District Officer, 
Mr. J. H. Lukin. Aftor a tempestuous and uncomfortable night Lae 
’was reached the next morning. This place is the headquarters of a 
District substation, and is occupied by a Deputy District Officer and 
some native police. There is no village. It is situated at the head 
of the Huon Gulf, close to the mouth of the Markham River. After 
assembling our stores and arranging for oairiors we started next 
morning (September 11) on a tour of inspection of this valley. In 
view of its interesting possibilities with regard to cotton-growing, 
a detailed description of this country will bo given later in this report. 
It is sufficient to say that we returned to Lae on Septomber 28, after 
spending eighteen days in the Markliam Valley. We penetrated 
inland for a hundred miles, crossing the divide to the headwaters 
of the Ramu River, and altogether marching a matter of 260 miles 
in that period. We left Lae on the same day by the Niisa, and arrived 
at Einschhafen on the 29th. After a stay of a few hours we continued 
our journey to Madang, passing along the Maoleay coast, which is 
remarkable in that, unlike most of the rest of the New Guinea coast, it 
is practically devoid of forest, and the hills and slopes for several miles 
back are grassclad. It has been argued that for this reason the 
rainfall must be lighter and that this tract is, therefore, a compara- 
tively dry belt. Whether this is so or not I cannot say since no 
meteorological data are available, but it appeared from the sea that 
the land consisted of a series of raised beaches of corallino limestone, 
and it is possible that tho shallow and hungry nature of the soil 
naay be accountable for the absence of heavy forest rather than any 
actual deficiency in rainfall. In any case, the coast is vory sparsely 
inhabited and would not, on tho faoo of it, be a promising field for 
cotton-growing. Madang was reached on the 80th, and an oppor- 
tunity was taken of discussing matters with tho District Officer and 
his stafi and the officials of the Expropriation Board. Odd bushes 
of kidney cotton occur in this neighbourhood, and there was a con- 
siderable consignment of this variety of seed cotton in store from two 
plantations on Kar Ear Island. This island is about forty miles 
from Madang, and like the latter has a heavy rainfall. Partly on 
account of lack of time, and partly owing to the inclement weather 
and the bad landing facilities on the island, it was not found possible 
to visit Kar Kar, but I understand that the Expropriation Board 
have definitely decided to give up cotton-growing, mainly for the 
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reason, as far as could bo gathered, that coconuts are the main crop 
to be maintained, and that new developments and experimentation 
hardly came within the scope of the Board’s legitimate functions. 
Madang was left on October 1, and bad south-east weather was met 
with in the Vitiaz Straits. After a sevoro tussle with the elements, * 
shelter was eventually attained in the lee of Aiop (or Long) Island, 
one of the Bismarck Archipelago, where the Nusa remained weather- 
bound for the better pait of three days. Arop is a volcanic island 
of very recent origin. To the students of ecology it undoubtedly 
presents many interesting features. The soils on the flatter portions 
of the island, which is perhaps 300 square miles in extent, consist of 
volcanic ash and dismtegiated pumice, and are, therefore, very 
porous. This class of soil does not usually appear to suit cotton. 
After further struggles with the weather, Eabaul was reached on 
Thursday, October 8. Here an opportunity was taken of looking up 
the old German records of cotton experiments in the excellent httlo 
library that Br. Bryce has managed to get together. The cotton 
plots are at Babaul, in the Botanic Gardens, on the Experimental 
Farm at Bita Paka, and at Toma, all in the Gazelle Peninsula. We 
left Kabaul by the B.S. Melusm on October 20, and after transferring 
to the Morinda at Samarai, arrived at Brisbane on October 30. 


History of Cotton- Growing in New Guinea. 

A study of the German records that have been collected by the 
Director of Agriculture in his ofidoe library, and which I was able to 
refer to, indicates that experiments with dijBFeront kinds of cotton had 
been made for a considerable period by the former German Govern- 
ment. The earliest reference is in the Tropmpfmser of June, 1006. 
It is recorded that eighty hectares of Sea Island cotton wore under 
cultivation at Kurengalcaul, but that the growth of the young cotton, 
perhaps on account of the prevailing wot weather, was somewhat 
backward, but the plants produced a heavy crop of bolls. Cotton 
experiments were also made on two native plantations, both these 
places being, I gather, on the Gazelle Peninsula. The Kuronga- 
kaul cotton was examined by the Veroinigung Baohsisoher Bpinnoroi- 
besitzor, who reported as follows ; Sea Island character, staple 40 to 
50 mm. Not so bright in lustre, and somewhat coarser than true Sea 
Island. Very clean and strong in staple, apparently free of trash. 
Selected for spinning the finest counts and worth 1*20 to 1*40 marks 
per half-kilogram. The Bremen cotton market valued this cotton 
as ** very fine ” Sea Island quality, worth LIO to 1*20 marks per 
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half-kilogram. The yields do not appear to have been satisfactory, 
for there is no further mention of these plantations, but in 1907 it is 
recorded lhat the mission at Herbertshohe (now Kokapo on the 
Gazelle Peninsula) sent a sample of cotton which was valued by the 
Bremen cotton market on November 20, 1906, as white and yellowish 
Sea Island cotton with true Sea Island staple, worth about twelve 
pence per English pound weight. This consignment was purchased 
by an outside firm at 1'26 marks per half-kilogiam. The Colonial 
Agricultural Committee were, nevertheless, of the opinion that 
notwithstanding this exceptionally favourable valuation, the cultiva- 
tion of cotton in Now Guinea needed to be proceeded with cautiously, 
since the irregularity of the rainfall and the great difficulties with 
regard to sufficient quantities of native labour rendered the extension 
of cotton cultivation a matter of little prospect. 

In the supplement to the TropeiifflanLcr of 1908, it is mentioned 
that an experiment had been made with Caravonioa cotton in the 
Botanic Garden at Simpsonhafen (Babaul); on account of the 
appearance of “ rust," the crop was not successful. In 1909 several 
small samples of Caravonioa, grown at Kiota on Bougainville Island 
in the Solomons, wore favourably reported on at Bremen. In 1910 
it is, however, again mentioned that the Caravonioa cotton in the 
Botanic Gardens suffered from “ rust," and it is interesting to note 
that in the experiments that have recently been conducted with 
Durango (an Upland American typo) in tho volcanic ash soil both at 
the Gardens and at other places on the Gazelle Peninsula, tins variety 
had also suffered severely from the diseaso. Tho cause is probably 
a plant-food dofioioncy, and this soems to induce a severe attack of 
hopper (jassid), which causes the oharacteristio " red-loaf *’ or " rust " 
faentioned by tho Gorman oxperimonters. 

It is remarkable that in all those records no mention is mado of 
kidney cotton, and since this cotton is so distinct in cliaraoior, it is 
unlikely that its trial would not have been reoorded if seed of this 
variety had been specifically imported for experimontal trials. It is 
possible, therefore, that kidney cotton was already in tho country 
before experiments were commenced by tho Germans, and it may 
have been introduced originally by traders or mission teachers from 
the New Hebrides, New Caledonia, or Fiji. This variety is certainly 
the hardiest and most disease-resisting cotton under the humid 
conditions that obtain over most parts of the territory, and it is 
evident that the German experiments, so far as they went, indicated 
that the rainfall was too heavy and evenly distributed for the success- 
ful cultivation of the finer commercial types such as Sea Island. 
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Thh Markham Vallhy. 

This tract of country presents most interesting features, and as it 
appears from many points of view to be the most promising area in 
the territory for the development of native agriculture and the 
production by this means of crops of economic value such as cotton, 
it merits a detailed description. 

(a) PJiysiograpliiml Features . — ^The area is really a‘ * rift,” although 
incidentally it has been utilized by the MarMiam Eiver for a portion of 
its length as a convenient means of access to the sea. It is bounded on 
either side by high ranges of mountains which reach to an altitude of 
12,000 or 13,000 feet, and exercise a profound influence on the climate 
of the valley plains below. For the first fifty nules from the sea its 
direction is north-west, but it then changes to a more northerly 
direction. The first twenty-seven miles consist of dense tropic^ 
jungles, being typical rain forest with the usual accessories of dense 
shade, lianes, creepers and epiphytes. At the village of Gabsonkek 
the character of the country changes and patches of forest are 
interspersed with open grassy glades. Across the Eap Eiver, which 
is about four miles further on, the trees become fewer and fewer, 
until, at the Wawin crossing, about forty miles from the coast, the 
country consists of flat, open grassy plains bounded by low foothills, 
which are also grass covered and entirely devoid of trees except in the 
beds of ravines. The country remains open and devoid of forest for 
about twenty miles or so, and the valley hereabouts must be twelve 
to fifteen miles across. On tho right bank of the Markham, opposite 
the Wawin, a voiy large river called tho Watut enters and is said to 
carry as much, if not more, water than the Markham itself. The 
Watut Valley, at its lower ond at any rate, has largo, grassy flats, 
and their area would seem to bo almost as extensivo as those of tho 
Markham Valley proper. We wero not able to visit tliis valley, of 
which comparatively little is yet known, but from such scanty in- 
formation as we were able to colloot, it was gathered that a portion 
of these flats are swamps or liable to occasional inundation. Pursuing 
our march up to tho east aide of the valley, we crossed the Leron, 
a considerable stream that emerges from the foothills about four 
miles on the right through a fine gorge. For another six miles the 
open treeless country persists, but at about fifty-eight miles the 
Atzera country is entered and then continues to the Markham crossing 
at serventy-five miles from the sea. The Atzera inhabit a eompaet 
piece of country which is covered with thin open forest interspersed 
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with grassy savannahs, and well watered by several small streams of 
clear water that issue from the foothills. The whole of the country 
between Gabsonkek, which is a village of the Laewomba tribo, and 
the Atzera lands is at present entirely uninhabited and forms a sort 
of “ no man's land " between the two peoples, who wore, until quite 
recently, in a stato of chronic hostility. These grasslands are used 
by both tribes as hunting grounds for wild pigs and other game, and 
the grass is burnt each yoar for this purpose. 

At seventy-five miles the Markham Biver, still a considerable 
stream with a very rapid and turbulent ourient, enters the “ rift " 
from a narrow valley issuing from the high Emistorre ranges on the 
right . The height above sea-level at the point where the track crosses 
is about 1,100 feet. On the other side of the river the rift preserves 
its remarkable features, and a stretch of open grass country about 
six miles across and possibly ten miles wide occurs, after which one 
comes to the country inhabited by the Amaro people, who speak a 
similar dialect to the Atzera people. This district also consists of 
scattered trees interspersed with grassy savannahs. 

The watershed between the Markham and Bamu waters is a few 
miles further on, about ninety miles from the sea. 

Open grass flats persisted until the Bamu Biver was reached, and 
the country was similar to the stretch between the Leron and the 
Wawin on the Markham sido, except that the soil was heavier, there 
were more indications of swamps, and the foothiUswere more heavily 
timbered. It is possible that those indicate a somewhat heavier 
rainfall. The height at the divide is about 1,360 feet above sea-level, 
as ascertained with the aneroid by Mr. J. H. Luldn, the District 
Of&oer, who was with us on this portion of the trip. 

(b) The ClimaLe . — ^No accurate information of the rainfall, tempera- 
ture, and humidity are available, since it is only within the last three 
years that this country has really come under control. There seems 
no doubt, however, that the lower part of the valley has a different 
season from the middle and upper portions. The deiiso, heavy 
forest round Lae^ and for about thirty miles inland has, I should 
imagine, a heavy rainfall, probably a good deal too heavy for profitable 
cotton production. In this region it would seem that the heaviest 
rainfall oeours during the south-east season— i.s., from June to 
October. The depth of mud, the luxuriant vegetation, the amount 
of surface water everywhere visible, and the excessive humidity of the 
atmosphere encountered during our first two days’ march, made it 
evident that a rainy season was in progress at the time of our visit. 
The dividing line between the two regions is somewhere about the 
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line of the Dap Eiver, which is four miles beyond Gabsonkek and 
rather more than thirty miles from the sea. From here upwards 
there are signs of a much drier climate, and it is believed that the 
majority of the rain falls during the north-west period. The Eev. 
F. Oertol of the Lutheran Mission, who resides at Kayapot, the chief 
village of the Atzora, and who has lived for several years in this 
part of the valley, was good enough to give me liis views based on 
actual observations. He is of opinion that in the Atzera country 
the north-west season is usually heralded by the occurrence of a 
series of thunderstorms in November and Uocember, a period known 
by the natives as the “ little rains.” In January high winds from 
the north-west blowing up the Eamu Yalley and over the divide 
persist continuously. There is little rain and no dew, and this 
month, therefore, is usually very dry, February sees the com- 
mencement of the “ big rains,” which are abundant in March and 
April, and begin to tail off towaids tho end of May. June, July, 
August, and September Eire usually dry months, although odd showers 
occur. This year, however, there was a good deal of rain in August 
and in the first half of September. Thus tho rain in August, as 
recorded by Mr. Cartel in his newly established rain-gauge, indicated 
8-89 inches and 22 rainy days, but wo were assured by him and by 
the natives that this state of afiairs is absolutely abnormal, and this 
was backed up by the fact that owing to the wet weather tho natives 
had only been able to burn ofi a portion of thoir grasslands, whoreas 
this operation is usually completed by August in normal seasons. 

There is no record of the total annual rainfall, but it is obviously 
very much less than lower down tho valloy or in the ranges that hound 
the valley on either side. One peculiar feature of tho climate is the 
prevalence of high winds. The occurrence of high winds from the 
north-west at certain seasons has been mentioned by Mr. Oortol, 
and likewise the prevalence of winds from tho opposite direction 
was very evidont during tho time of our visit. This was particularly 
the case in the treeless region in the neiglibourhood of tho Loron and 
Wawin Eivers. The south-east wind usually starljpd about iO a.in., 
and increased in violence until late in tho evening. This will certainly 
necessitate the establishment of wind breaks if cotton-growing is 
to be attempted. In the Atzera and Amare countries tho violence 
of these winds is tempered by the existence of scattered Iroos which 
do much to break its force. 

There are two other oHmatio factors that will need to bo con- 
sidered BO far as cotton-growing is concerned. The fiirst is the 
atmospheric humidity. No records exist on this point, but at the 
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time of our visit the air was very mueh drier after crossing the Hap 
Eiver. Even on these open grass plains, however, the wind was by no 
means really dry, whoreas at Kayapot, which is in the foothills and 
sheltered by belts of forest, and also in the Amare country, the air 
struck me as somewhat moro humid. It is, however, difficult to 
arrive at any definite opinion on this point, as the season seems, as 
stated above, to have been abnormal, and thunderstorms wero also 
hanging about which probably had a local effect. 

The other factor is the prevalence of clouds and the presence of 
early morning mists. The latter were more frequent at the time of 
our visit than is desirable for cotton. The high mountains on either 
side of the valley were almost continuously under cloud, and rain was 
frequently seen to be falling heavily up there. Although little or no 
rain fell in the valley or on the lower foothills, yot the cloud shadows 
accompanied sometimes by morning mists frequently came across 
these areas. June, July, August, and September will be the 
picking season in the ordinary course of events, and it is necessary 
that this period should be dry and have abundant sunahino if the 
cotton is to ripen properly and not suffer unduly from boll rot and 
other diseases. Here again, however, it is difficult to decide whether 
this presence of cloud in excess was due to tho abnormal season 
or not, and the matter can really only bo decided satisfactorily 
by actual experienoo. Tho necessity for reliable data is obvious, 
and it is satisfactory to note that the Director of Agriculture is 
arranging for the establishment of meteorological staiions at one or 
two places in the valley. 3?rom the point of view of climate the 
extent of the country that is possibly suited to cotton cultivation 
would be from the Eiver Hap or a few nulos on tho Wawin side of it, 
to the divide, and possibly for some twenty or thirty milos down the 
** rift ** on the Hamu sido to tho Garam Mari villages, a length of 
about eighty miles and with an average width of perhaps ten miles. 
Eurther investigations may disclose other areas in the valley of tho 
Watut. Roughly speaking, perhaps a total area of 1,000 square miles 
may prove suitahlp oHmatioally, 

{e) The Soil , — ^A good deal of attention was paid to the character 
of the soils, and a man with a spade accompanied us on practically 
all our marches. The Markham Valley is very deceptive in appearance. 
To the casual observer it appears to be a vast alluvial flat. This is 
not the case, however. The so-oaUed valley is really a rift, and the 
whole country is geographically very new and shows evident signs 
of recent uplift. The Markham and its tributaries have not yet had 
time to out beds for themselves, and at present they are shallow, 
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turbulent Btreams flowing over the surrounding surface. In some 
oases they have actually built up a bod for themselves that is higher 
than the level of the surrounding country. The current is in all cases 
very swift. Considering the moderate volume of water they usually 
carry, their beds cover a very wide area since they are frequently- 
changing their courses. The Manyang Bivor near Kayapet, for 
instanoo, has a oourso which is throe miles wide and flows in two or 
three channels. It brings down large quantities of stones, gravel, and 
coarse sand, and frequently bursts its banks, tearing out fresh channels 
and depositing large quantities of rubbish, thereby ruining much good 
agricultural land. The Eamu is another example, but in this case 
the stream passes through foothills of sandstone, and consequently 
alluvial deposits of sandy loam are beginning to form in the lower 
reaches of its course. The Markham itself is so swift-flowing and 
has such a steep bed that it has not yet had time to deposit much 
alluvium on its banks, and its flood plains are consequently covered 
with stones and layers of coarse gravel. To the casual observer, the 
vast plains of waving grasses will convey an impression of luxuriance 
and deep, fertile soils, but the hasty survey we were able to make 
showed that this was not really the case. Large fertilo areas do occur, 
but equally large areas consist of shallow, stony soils which would 
probably not be worth cultivating, although they should eventually 
prove to be of considerable value for pastoral purposes. The land 
on both sides of the Leron Eiver, for several miles in width, consists 
of gravel patches covered with a thin layer of soil varying from about 
8 or 4 inches only to a foot or more in depth. There is no subsoil. 
The same state of aflairs occurs on the banks of most of the other 
rivers in the upper part of the valley. Away from tho river banks 
tho soil often improves, but, generally speaking, the extent of good 
soil is larger between the Wawin and the Hap than it is between the 
Wawin and tho Loron. About a milo north of the Wawin, however, 
a stretch of exceptionally suitable soil occurs several square milos 
in extent which appears to be an old lake bod. Somo of tho soils aro 
too heavy and clayey for cotton, and this is partici^arly so in the ease 
of some of the areas we saw on the other side of the Amare villages 
towards the Eamu. Li most oases, however, the soils appear quite 
suitable for this crop, being black, chocolate, or grey-coloured medium 
loams, with the good subsoil drainage that is so desirable for cotton. 
There are large areas of this sort of land with a loot to a foot and a 
half of soil that are worth trying for cotton, more especially as they 
are not deep enough for bananas, taro, yams, and other root crops, 
and so it is not likely to interfere with the native food supply. The 
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deep, heavy soils are usually denoted by a heavy gro-wth of lalang 
or “ blady ” grass ; heavy swamps cany cane grass (Saocharum) and 
a reed; soils of medium depth carry a heavy growth of lalang mixed 
with Kangaroo grass (Anthistiria) ; while shallow, stony soils carry 
-j«parse, short Kangaroo and a smaller annual species. The growth 
of these grasses affords a vory good guido to the character of the soil. 
Sufficient was seen to indicate that when this valley is opened up and a 
land settlement is undertaken, as picsumably will be the case, one 
of the first things to be done will be to make a caioful soil survey 
of the whole area, since the character of the soil vanes greatly and 
within short distances. 


Cotton ExpBuiMr!NT& in thb Maukjiam Valley. 

Long staple Upland cotton (Durango) w.is triod jkt two places — 
viz., Lae and the Leron River. 

The Lao Plots are situated close to the civil station on the sea coast 
and on newly cleared land, and consist of about one and a half acres. 
One portion was planted in May and the first picking was just being 
made when I visited the place on my return about the end of Sep- 
tember. The other plot was planted one month later, and was then 
in boll. In both oases the plants had suffered from waterlogging, 
except in one or two spots whore the land was high and well drainod. 
Possibly better results would have boon obtained if planting had 
occurred towards the end of the wot season instead of at tho beginning. 
Stainers (Bysderous) were abundant on the nowly opened bolls, but 
wore being kept in chock by constant hand piokhig, a method that is 
practicable in the case of small plots such as those. A good deal of 
boll rot was also noi iood. Pink Boll Worai was not observed. Such 
cotton as had been picked was of excellent quality, being sillty and 
strong, with 1 inches staple, f am, however, vory doubtful whothor 
Upland cotton, at any rate, is likely to succeed at Luo as the rainfall 
is probably too Ifigh, and I consider that it would bo desirable 
at the present stage to concentrate on the drier parts of tho 
valley. 

The Leron PZofe.— About eight acres of Durango were planted, the 
seed having come from Queensland originally. The land was virgin 
country that had been under grass for an unknown period. The grass 
was ont and the soil hoed to a depth of several inches, and tho seed 
planted straight away. Three aoros wore planted on May 29 and 
another three acres on June 6, whilst two acres of pure line Durango 
were not planted until a week later. The plots were very uneven 
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and the soils were shallow, varying from rathor moro than a foot to a 
few inches only in depth. There is no subsoil, and the soil directly 
overlies waterwom gravel containing boulders of considerable size. 
On the deeper patches of soil the plants had mado surprisingly good 
growth, considering that the crop had been obviously planted ouf* 
of season, and had received no preliminary cultivation. Somo of 
the plants were three feot or moro in height, but on the shallower 
soils the growth was naturally much less. Ono remarkable pomt was 
that the plants were of good colour and showed no signs of “ rod-loaf ” 
or “ rust.” The whole crop was singularly free of posts, the only one 
evident being a species of Earias which was attacking the leading 
shoots in places. No Pink Boll Worm was noticed, and boll rots 
were remarkable by their absence. The plants, in spite of their 
rather small growth, wero loaded with well-developed boUs. On my 
second visit to the Leron on the return journey on September 26 
the first boUs had opened and I was able to pick a small sample. 
The cotton was bright and clean, with a staple of inches full to 

inches and very strong. In every way a desirable cotton and of a 
class that has a practically unlimited market. iTte boUs were open- 
ing out exceptionally well and afforded clean and easy picking. 

Dr. Bryce had had this area planted in a hurry in order to afford 
me a chance of seeing somo cotton growing at the time of my visit, 
although he fully recognized that it would not he planted under 
very favourable circumstances. The experiment is interesting as it 
seems to indicate distinct possibilities for cotton of this class, if planted 
in the somewhat deeper soils that do occur over considerable areas. 
It also indicates that experiments should be conducted so as to 
determine the correct time for planting. It will be necessary to 
observe also the inoidonco of insect pests if the crop is planted earlier, 
as it is, of course, possible that the present crop may bo coming 
into boll at a period when certain insoots are undergoing a resting 
stage. 

FurGter BxpmTnmfs Eeqwred . — ^The present experiments are 
suiSEloiently encouraging to warrant an extension of the exporimoulal 
programme with Upland cotton. This should include a trial of 
different classes of soil and lime of planting tests. To this end a 
number of localities were roughly marked down in which considerable 
areas of promising cotton soils occur, and it is proposed to prepare 
half-acre trial plots on as many of these as possible. The number 
of plots will depend, naturally, on the staff that Dr. Bryce is able to 
spare for this work. It will be bettor to have a modorate number 
of well-conducted plots rathor than a larger number than can he 

10.3 16 
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properly supervised. Some of the areas that struck me as being 
especially worthy of trial are : 

1. The large grass plain between the Markham crossing and the 
first of the Aumaro villages. 

2. The open savannah lands of the Aissora country, with lighter 
and shallower soils than can be utilized for bananas, taro, or other 
native foods tails. 

8. The largo belt of oyoad country between Sangam and the Loron. 

4. A belt of oycad and Kangaroo grass country between the 
Pomoi and Shangat Rivers. 

6. The old lake bed about two miles from tbe light bank of tho 
Wawin. 

6, The country on the left bank of tho Wawin. 

7. The foothills between the Safoh and tho Marianpopo Rivers. 

It is important to get the land roughly cultivated at least two 
months before planting if possible, so as to give tho soil a chance of 
weathering before the seed is planted. 

With regard to the time of planting this can only be found out 
by actual experiment, as wo have not yet sulficiont knowledge of the 
annual rainfall or its distribution. It might bo possible to arrange 
for plantings at the end of December, at the end of January, or early 
in Eebruary, and again in the first half of March. If experiments 
on these linos can be introduced with Durango, some satisfactory 
data should bo secured and an idea of the average yields per acre 
obtained. Until this factor is known it will be unwise to launch out 
on cotton-growing on an oxtensive scale. 

Natwe Coiion , — Occasional bushos of a species somewhat re- 
sembling kidney tree cotton ((?, hrusiliense) wore noted at various 
villages in the valley. At Monum, in the wet bolt, tho cotton looked 
unhealthy and was inferior. In the Atzora and Amare countries 
many vilhges have a few bushes growing near the hotisos, usually 
only partially cultivated, and in many cases of considerable age and 
m a state of neglect. The seed of this cotton was, it is said, originally 
introduced by two Gerinans fifteen years ago. At ICayapet, tho chief 
village of the Atzera, one of the mhabitants had actually attempted 
to oifitivate this cotton on a field scale. The soil selected was a deep 
medimn loam with good underdrainage, and the plants, which were 
about eight months old, had grown into big bushes 9 or 10 feet high 
in places, A careful examination was made of these plants, and it 
was noticed that there was an obvious segregation into two main 
types, ^ One type that predominated resembled the true kidney 
cotton in all respects. It is a strong-growing, woody plant, with a 
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tendency to put on much vegetative growth and with a large amount 
of leaf. The flowers are large and bright yellow with a dark red spot 
at the base of each petal. The seeds adhere together as in tiuo kidney 
cotton, and the bolls are long, narrow, and pointed, and ai'e all 
three-looked. The other type is much more slender, with a single 
main stem and an erect, open habit. The fruitmg branches are 
shorter, and the loaves are fewer and smaller than in the other typo. 
The bolls are not so long and narrow, and four looks are common. 
The flower has no rod spots on the petal, and tho seeds are free in the 
ripe boll and do not stick together as in lidnoy cotton. The seeds 
in both are naked and black, and in both the bolls hang downwards 
when nearly ripe, and this feature, together with the large braoteoles, 
and the fact that the ripe capsules do not dehisce widely as in Upland 
cotton, serve to protocL tho fibre from stain during wet weather. 
The free-seeded type is much earlier in ripening than the other, which 
is late in maturing, like true kidney cotton, and which it, in fact, 
closely resembles. The fibre in both oases was long, being inches 
to inches in length, but the early type seemed to have a siUder finish 
and a slightly higher ginning percentage. Thirty-one plants of the 
early type wore selected and labelled, and the rest of the plants 
were out out and the owner compensated. Arrangements wore 
made to have tho cotton from each of these plants picked separately, 
and it is proposed to plant the seed from each on a special plot at this 
village in the coming season. It is possible that systematic breeding 
on this type may result in the isolation of a useful cotton specially 
suited to local conditions, and in any case it should prove a type to 
have in reserve in case the Upland cottons do not eventually prove 
satisfactory. In this connection also I have discussed with the 
Director tho desirability of testing Sea Island cotton, and this matter 
will also bo considered as soon as the necessary staff and other details 
have been satisfactorily arranged. 

It was noticed that all those native cottons wore singularly free 
from posts. Only one case of Earias attack was seen here and no 
Stainers were noted, although an Eriodendron troo not moro than 
200 yards or so away was covered with Dysdorous at tho time. Tho 
green boUs of these cottons, it was noticed, stainod the fingers a deep 
brown when burst open, and it is possible that the sap contains 
some substance that acts as a repellant to certain of the common 
cotton pests. The matter struck me as being of considerable 
interest and importance, and it is hoped that the Director of 
Agriculture and his staff will be able to carry on some work on 
these lines. 
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Need for Trained Staff , — In order to carry out properly an experi- 
mental programme such as has been outlined abovo, it will be neces- 
sary to recruit an oHoor who has been trained in sciontific agriculture, 
who has some knowledge if possiblo of cotton as well as other tropical 
crops, and who is also well versod in tho principles of plant breoding. 
In tho event of his appointment, a suitable place for his headquarters 
would be in the Atzera country, and a hkoly site was noted near San- 
gam for the establishment of a small oxporimontal farm of fifty acres 
or so. Such an area could be leased for a sorios of years from the 
natives at small cost and with little inconvenience to them. Sangam 
is more in the centre of tho valley than Kayapot, which is under tho 
foothills, and probably exporioncos more humid and misty conditions 
in consequence. Sangam would also bo a more convenient centre 
from which to supervise tho trial plots which, it has been suggested, 
should be established further down the valley in tho uninhabited 
tract. 

Population and Communications in tub Mahkham Valley 

The population is ooncentratod chiefly in tho upper end of the 
valley and within or adjacent to tho area that is proposed for cotton. 
There are a group of tribes here all speaking similar dialects and able 
to understand each other. A rough estimate of their number is 
as follows: 

Atzera 8,000 

Ongar 2,100 

Amaro 2,800 

Yaros 1,600 

14,400 

or approximately 16,000 in all. As a raoo they aro intoUigont, and 
have a distinct agrioaltural bias. They have only recently come into 
contact with the white man, and aro suspicious lost he should try to 
take their land away for plantations. On the other hand, they aro 
beginrung to feel the need for cash, which they now require to onahlc 
them to purchase some of their newly^felt wants such as knives, axes, 
lava-lavas, etc. If bandied intelligently and with care, they will 
most probably settle down to the production of ooonomio crops such 
as cotton, in addition to oultivaling their own food crops as they do 
at present. In other words, the system of cotton production adopted 
with such success in Uganda, where tho native-grown crop after 
a period of less than twenty years is now worth between two and 
two and a half million sterlbg annually, might with advantage be 
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applied here. Under this system each native would enltivale his 
acre or half- acre of cotton and sell it to a Governmont agent for a 
guaranteed price on the spot. Eor the first few years this work 
should remain in the hands of the Agricultural Department, who would 
also have to undertake the ginning, baling, and marketing. Later on, 
as the industry grows, the matter could probably be loft safely to 
private enterprise. It is interesting to note in this connection that 
the Atzera and Amare people do not go in so completely for com- 
munal cultivation as is the custom in other parts of the Territory, and, 
in fact, in so many of the islands of the South Pacific. On the 
contrary, each man has his own little area in a banana plantation, 
which is marked off at each oornor by a dracesna bush or some other 
sign. There would seem to be much more chance of introducing 
a commercial crop such as cotton here than in other parts where 
cultivation is carried out by tho village community as a whole, solely 
with the idea of producing sufficient foodstuff to meet its immediate 
wants. Under the latter system no man, naturally, jirovides more 
than his share of the necessary produce, because any surplus he 
should by dint of extra labour provide would simply become the 
common property of the whole community. 

With regard to communioations, there is the possibility of making 
a fair port at Lao. A road will be necessary for tho export of pioduoe, 
and work on this has already been commenced by the Agricultural 
Department, good progress having been made in cutting the trace 
The Markham is of little use for the transport of produce, as the 
current is very swift and its course shallow and full of snags and 
sandbanks. An idea of the rapidity of the current will be obtained 
when it is realized that tho canoes by which we returned from Qab- 
sonkek only took two and a half hours to negotiate thirty miles, a 
distance that had taken us two days of hard marching through the 
mud to accomplish on our inward journey. 


Cotton Prospects in Other Parts op the Territory. 

Brief visits were made to Pinschhafen and Madang on the north- 
west coast of tho mamland of New Guinea. At both places odd trees 
of kidney cotton were observed, and they were found to he remarkably 
free from pests, Pink Boll Worm is apparently absent in this part, 
and a singular absence of stainers was observed. Whether this is a 
seasonal matter or whether it is duo to a dislike on the part of the 
Stainers for this variety cannot be stated, but it is interesting that 
in most cases where bushes of this variety wore found, both in this 
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Territory and in Papua, a notable freodom from Stainer attacks was 
generally seen. It had been brought to my notice that Sea 
Island cotton was being grown on two plantations (Kalili and Kavilo) 
situated on Kar Kar Island, which is about forty miles from Madang, 
Weather conditions did not permit us to visit the place, but a con- 
signment of about 800 bags of sood cotton was examined in tho store 
at Madang. It turned out to be kidney cotton, and a laigo part 
of the seed cotton had been in stoio for oightoon months and was 
consequonlly damaged by rats and dust. Tho whole consignment 
also showed signs of weather stain, bub no Pink Boll Worm was 
noticed. These plantations are at present under tho Expropriation 
Board, and I learnt from these officials that most of the cotton came 
from the Kalili Plantation, wboro thoie woio about 10,000 bushes 
gi’owing on a ridge of black, volcanic soil close to tho sea. Tho crop 
had been planted between young coconut tiees by tho Germans a 
good many years ago, and during the w.ir had })oen noglooted. The 
bushes had been pruned in 1922 and the soil cultivated between them. 
A Cl op had been harvested in 1923, and tho gmnod cotton had been 
sold to a local firm for 1 shilling por lb., and they had afterwards 
shipped it from Bydney and it had eventually been sold in Lancashire, 
Tho Board now propose to give up cotton-growing as the trees are 
too old and they do not, under existing oircumstanoes, feel prepared 
to plant up fresh areas. Some of this cotton was good, having a 
staple of inchoB to 1 -jV inches, and being wluto and strong although 
somewhat coarse. The drag was deficient and the cotton was some- 
what wasty, but this may be due to the indifferent conditions under 
which the crop was grown, ITio ginning poroentago is rathor low, 
and the cotton is rathor diffionlt to pick as the capsules in i his variety 
only partially opem whon lipo. Novoitheloss, this should not prove 
a soiiouB obstacle with oboap labour available, provided decent 
yields and a suitable market are obtainable. Tho rainfall at Kar Kar 
is probably very similar to that of Madang, which is given in tho 
appendix* It will be noted that there is no long, dry season, no great 
variation in temperature, and that tho humidity is very high. It is 
remarkable that any cotton should be able to grow and produce 
under these conditions, which arc exactly the opposite of tho generally 
accepted idea of a cotton climate, Tho officials of the Expropriation 
Board have promised to supply a 10-lb. sample of lint of this cotton 
for valuation and detailed examination. 

In the Eabaui district experiments have been carried out during 
tho last two years with Durango at the Botanic Gardena and at 
Bita Paka, about twenty-eight milos away. In the Gardens the soil 
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consists of a deep, porous, volcanic ash -with no subsoil. Last season 
fair yields were obtained and some cotton of excellent quality 
produced. This year tho ciop is a failure. The plants were affected 
by a bad attack of leaf curl, or “ rust,” caused by a hopper (Jassid), 
which greatly retarded the crop. Such bolls as are now being 
produced aie being very badly attacked by Pink Boll Worm, and the 
plants were also suffering from two species of scale. "Various kinds 
of cotton were tried hero in previous times by the Gormans, and three 
or four years ago Caravonioa and Sea Island cotton had been planted^ 
but had apparently given poor results. The rainfall averages about 
86 inches, and the humidity is again oxcossive. All these facts 
render the likelihood of cotton production on a commercial scale 
decidedly problematical. 

A series of careful experiments had been laid down at Bita Paka 
near the wireless station. The land had been previously under 
heavy lalang grass, and consisted of about 14 or 15 inches of black 
loam overlying whitish-yeUow volcanic ash. The variety was 
Durango. Tho crop had boon planted in March and had made excellent 
growths in tho first place. When tho first bolls woro riponing, how- 
ever, the crop was suddenly affected by leaf curl, or “ rust,” as at 
Eabaul. Exceptionally heavy rain fell in August, and tho whole 
crop had turned out a complete failure. The plants were found to 
be very shallow rooted, and in many cases curiously “ clubbed.’* 
The tap root was absolutely suppressed in nearly every instance. 
It is possible that this state of affairs may be caused by some plant- 
food deficiency. The black soil was apparently very rich in humus, 
but is possibly unbalanced and may bo lacking in phosphaios and 
potash. It has every appoaranoo of a good maize soil. Samples 
of the soil and subsoil were taken for analysis, winch should throw 
some light on the matter. 

A visit was also mado to Toma, about ton miles from Kokopo in 
the foothills, and some 1,600 foot above sea-lovol. Ilere tho existence 
of a road and the presence of two buying agencies for local products 
is stimulating the nati vos to agriculture to an interesting degroo. Tho 
chiof demand at present is for foodstuffs and vegetables, but several 
natives had also applied for cotton soed from tho Department of 
Agriculture. Durango was chiefly being grown, but kidney cotton 
was also being tried, and in one case tho owner had filled up the 
blanks of his Durango with kidney seeds. An intoresting com- 
parison of the two variotioB growing side by side was thus made 
possible. Tho soil was somewhat similar to that at Bita Paka, but 
was shallowor and on a newly burnt piece of secondary forest situated 
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on a ridge. Tlie Durango was about two months earlier than the 
kidney, and the first boUs were just opening, the kidney cotton 
being in flower. fl%e Durango looked healthy on the whole and had 
plenty of boUs, but oven at this early stage these were showing 
serious signs of boll rot and will not, 1 fear, give much yield in con- 
soquonce. Doth iypes wore shallow rooted, but tho lateral roots 
weio far more abundant and vigorous in tho case of the kidney. 
'Che growth and yiold of those kidney cotton plots at Toma should bo 
closoly watched as they may give intoresling results. 

Cotton prospects in the heavy rainfall country that exists over 
such a largo part of tho Territory are not, thorefoio, very encouraging. 
It would be intoiosting, however, to carry out furl her experiments 
with tho kidney cotton with a view to finding out the best timo of 
planting, tho correct spacing and other details, since it seems to bo 
tho only variety that is at all likely to do ovon moderately well, and 
ib may prove suitable for the nativo cultivators. Sea Island might 
bo tried on a small scale, but hero again the rQmf 4 i.U poiiods are so 
frequent and tho abundance of staineis and othi'r posts so evident 
that it IS doubtful whether it will succeed. J do not consider those 
areas suitable ior Upland (hirsutmi) cottons. 

Conclusions. 

Tho conclusions arrived at as the result of my tour may be sum- 
marized as follows: 

(a) The most likely placo in tho territory for the growth of Upland 
cotton is the Markham Valley. In other places tho olimaie is un- 
suitable on account of the heavy and ovonly distributed rainfall and 
tho high atmospheric humidity. CoHon experimental work should, 
therefore, be concontratod in iho Markham Yalloy, which further 
seems particularly suitable for tho devolopmoui of a nativ(vgrown crop. 

(Z») The preliminary experiments made with Durango are sulli- 
cionily encouraging to warrant further experiments on a more 
extensive scale, especially with a view to ascortaining tho best time 
to plant and to tost the various classes of soil. 

(c) The unknown factor at present is the climate, of which no 
records are as yet available. It will he necessary, therefore, to carry 
out experiments in the first place, and the issue of seed to natives 
or others on a large scale wiH be inadvisable at present. The most 
suitable variety has yet to be determined, and the proper time of 
planting, the best soils, and other details have all yet to be in- 
vestigated. 
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(d) Selection ■work should also be oazried out on a species of native 
cotton, which holds out promise of proving a useful substitute in 
case Upland cottons prove after due experiment to be unsuitable. 
This work should be kept quite distinct from that on Upland cotton. 
At a later stage it may bo worth while trying Sea Island. 

(c) The staff of the Agricultural Department needs strengthening 
by the rocruitmont of an officer for this woik. He should have been 
trained in sciontifio agriculture, possess a knowledge of tropical crops, 
and if possible cotton, and should be well-grounded in the principles 
of plant-breeding. His headquarters might be at Sangam in the 
Atzera country, and he should have thero a small expeiimental farm 
of about fifty acres and a small plot at Kayapet for the native variety. 

(J) As the I’ink Boll Worm is at present absent from the Markham 
Valley every effort should be made to keep this area dean. The issue 
of cotton seed for planting sliould bo completely controlled by the 
Director of Agriculture acting for the Government, in order to effect 
this, and no seed should be allowed to outer this valley until it has 
been efficiently treated. 

(g) The other areas in the territory appear to be too wet to hold 
out much prospect of cotton-growing on a large scale, but it is worth 
while conducting expoiimouts with the kidney cotton variety on the 
Gazelle Peninsula with a view to its cultivation by natives. 
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METEOROLOGICAL RECORDS. 


Month, 

Average 

Average 

Tempimture. 

Humidity. 

(faoAe'f.) 

Number of 
IE et Days 

3Jean 

{Maaimtim), 

Mean 

{Minimum). 

Rabaui.: 

January 

16-62 

20-7 

80-3 

73-0 

79 

Eobruary . . 

10-27 

16-2 

89-9 

73-1 

79 

MarcU 

10-52 

18-5 

89-3 

72-6 

79 

April 

l^y 

9-24 

18-0 

90-0 

72-8 

79 


12-8 

UO-2 

72-7 

79 

June 

3-68 

13-1 

89-4 

72-4 

79 

July 

3-91 

11-8 

89-2 

72-0 

76 

August 

3-76 

11 -.3 

89-3 

72-0 

71 

Soptomber . . 

3-33 

12-3 

91-2 

72-4 

70 

Ootobor 

3-08 

IM 

91*7 

72-4 

69 

November . . 

<5-62 

16-1 

91-2 

72-4 

74 

Dooombor . . 

9-88 

16-2 

90-1 

72-7 

77 

Total (average 
oi 10 ydars) 

80-17 

178-1 




Madano: 






January 

11-96 

18-2 

88-0 

74-3 

80 

February , . 

13-63 

17-0 

87-6 

7-1-1 

80 

March 

17-60 

10-4 

86-7 

74-0 

80 

AprU 

uS-y . , , . 

17-04 

19-6 

87-3 

74-0 

83 

16-07 

19-2 

87-4 

74-2 

82 

Juno 

14-32 

17-0 

86-9 

73-7 

81 

July 

6-02 

13-9 

86-7 

74-3 

81 

Auguflt 

3-46 

7-1 

86-9 

73-0 

77 

Soptembor 

6-43 

7-6 

87-7 

74-2 

79 

Ootobor . . . , 

12-10 

16-0 

87-2 

74-1 

78 

Novombor . , . . 

13-50 

16-4 

87-7 1 

74-2 

79 

Dooombor . . . . 

13-82 

17-8 

87-7 

74-3 

70 

Total (avorago 
of 7 y»«.rH) , . 

140-30 

180-0 





Bbisbaks» 

Nffoemh&' S, 1026. 
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THE PRINCIPLES AND PRACTICE OF 

YIELD TRIALS 

BY 

F. L. ENGLEDOW AND G. UDNY YULE, P.B.S., 

The School of Ayo icultme, Cambridge. 


SJUGTION II.— PEACTICAL CONSIDERATIONS AND 

PROCEDURE 

The eye of the miinahi does not see luyw the wheat gtovv. 

“ Is this the jangle ^ ” said the jackal. “ Nay*' qwth the hiie^ “ this m the 
pandiVs gat den ,** — Tub Wibuoii of Aja, thl Son of Gugtj. 

§ I. — CONHIDKBATIONS OF POLICY. 

In Section I. we have endeavoured to present the more important 
statistical principles that find application in yield trials. It is our 
object in this second part to explore broad questions of policy, to 
appraise the agricultural significance of trials, and to examine 
procedure. Knowledge and experience concerning yield trials have 
come so preponderantly from cereal studies that we are under the 
necessity of basing our considerations largely upon these crops. 

Those whose investigational interests lie anywhere in the broad 
fields of crop husbandry hold a difficult position. They must tiy 
lo keep abreast of advances in the sciences it is their task to apply. 
Tiio refinomonls and statistical aids dealt with in Section I. repre- 
sent the adoption of scientific method into agricultural study. But 
they are also oonqwllod to keep their eyes on the great objective of 
(ippliod crop science, which is to augment by every possible means 
the value of the national crop output. Accordingly, in writing 
upon practical considerations, we propose to depict at the outset the 
agricultural background against which yield trials should be viewed. 

Endeavour to increase the national crop output must be con- 
cerned, broadly, with the practices of husbandry and with the crops 
that are grown, Only by examining these two matters for any 
coimtry or sot of circumstances is it possible to gauge the agri- 
cultural significance of yield trials. Not infrequently, national 
crop output is vary sharply limited by factors which formal yield 
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trials cannot appropriately moasure. In some wheat areas nist is 
an overwhelming determiner of yield. Tliere, all efforts should bo 
concentrated on finding or making rust-i'esistant forms, and for a 
number of years acenrato formal yield trials aio not needed. A 
seed supply in which wheat and barley are about ecpially mixed, or 
the sowing of tho wretched giain remaining unconsumed at the end 
of the season, are dofocts in ceitain very backwai cl countries. Tu 
such a case tho organi^iatiou of a seed siipjdy, using existing 
varieties, will count for more than a demonstiation of inter-vanetal 
yield differences. Irrigational improveruenlH, diainago, security, 
and many other matters, may deserve priority of attention over 
any formal investigation. There is no need to amplify those con- 
siderations. Their exact form necessarily reflects tho circum- 
stances of any particular area. But in no case should they bo 
overlooked. They remind us that yield trials are not inevitable. 
There may well be ciremnstanees, especially in developing 
countries, in winch foiinal trials may be entirely omitted, and nil 
effort concentrated on fundamental reforms. In modern life there 
is great play for a form of “ organizing which eousists essentially 
of systematizing and labelling. One’s attitude towards it may well 
be, “organize when you must and as far as you must”; not, 
“ when you can and as far as you can.” A similar spirit may well 
inform oui* attitude towards the institution of refined yield trials 
which are necessarily costly and laborious. Ft is salutary, when 
trials are in conicinplation, to ask, and try faithfully to answer, 
two questions. First, Are tlio piojucted trials likely to afford such 
information as will promote inereiiso in tho crop output, having 
full regard to all tho agricultural circunmlauceH? And next, Are 
tho trials framed on tho simplest lines eonfnnnablo with the precise 
requiremonts? Uottei' no trial than an inadecpiato or anporeroga- 
iory one. It will bo patent that these questions can only bo 
answered through some fair acquaintaiwo with local conditions of 
output, demand, and husbandry. And wo venture to suggest that 
the beginner in a now country should devote his first year to an 
examination of agricultural circumstances. Formal studies, like 
yield trials, may well wail upon the growth of his knowledge of 
what is required. 

We have selected as the second great concern in attempts to 
augment national crop output, tho crops that arc grown. Broad 
choice of the most suitable crop comes to be made as a result of 
general experience. Definite trials come into their own when 
distinctions have to be drawn between variety and variety of 
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the same crop. Such dlstinctiTe differences are always of some 
importance. To the older and more intensive agricultures they are 
responsible for an important part of the small margin of visible 
improvement. Tt is probably correct to say that, in several 
countries at the present time, national crop output could most 
readily be enhanced bj/ bettor utilization of existing varieties. Full 
national utilization of any crop necessitates, inter alia, that in 
every locality the “ best adapted *’ variety should be grown. 3!Tow 
‘ ‘ best adapted ’ ’ implies that which is most profitable to the pro- 
ducer. Bemuncrativeness of a variety is anything but simple. 
First of all, it depends upon yield per acre. Big yield differences 
as amongst the varieties of most crops outweigh all other con- 
siderations. But quahty has also to be borne in mind. Quality 
itself is dependent on inherent biological characteristics of the 
produce, but its value to the producer turns on demand and other 
economic factors. The grower measures quality by what he is 
paid for it. There are yet other factors of varietal remunerative- 
ness. For very late cereal districts in England, for example, earli- 
ness may, year in, year out, more than counterbalance, say, a 
W per cent, yield difference, which is only monetarily effective in 
the years of dry harvest. Small intervaaietal yield differences, 
manifest in carefully conducted trials, are often unimportant in 
comparison with concomitant differences in quality, standing 
capacity, popularity, and other characteristics. It is thus seen 
that the planning, conduct, and interpretation of yield trials 
should always be informed by the spirit that figures of yield, while 
yitally important, arc only a part of what it is desirable to know. 
Which is tho most rcmunrraiwe variety for any locahty, and why? 
— that is the whole question. 


§ II.— Thr Agbioultubal Signifioanob op Yield 

Trial Bbsxjlts. 

Statistical significance has been fully discussed in Section I. 
Nevertheless, it may not be out of place hero to reiterate the warn- 
ing that yield trial figures should be accorded no credence, nor 
even be ^vulged, unless accompanied by evidence of statistical 
significance. 

A firm agricultural reservation must always be attached to yield 
trial results. The results of any trial are valid only for the precise 
cultural, soil, and oUmatio conefitions of the trial. And small yield 
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differences, thougli statistically Rignificaut, have not necessarily an 
agricultural importance. We must follow out the implications of 
this reservation. 

As a rule, a yield trial gives the average yields of a number of 
different varieties at least one of which is a “local standard 
t.c., has been commonly grown and is quite familiar in local 
cultivation. In addition an appropnate “standard error,” dcler- 
mined from the trial data, makes it possible lo luca&nre Ibo 
statistical significance of the intci-varietal yield differences. 

Some of the varieties will be found to differ f^om tho standard 
by an amount which is not statistically significant. So far as 
the trial goes — and there is presumably no other evidence — such 
varieties are equal in yield to the standaid. They muRt therefore 
be judged solely on characters other than measured yield. Tn 
cereals, for example, Ruperioiity of straw, of quality, of winter- 
hardiness, or of any other feature, may entitle them to further 
trial or to tentative adoption into cultivation. An apparently 
trivial charactenstic may bo important. Thus in oats white grain 
as opposed to black is a considerable rocommondation. It is more 
popular among farmers and feeders, but no one is able to explain 
the fact. Without some specific superiority lo tho standard, these 
varieties, which merely equal it in yield, hardly desenm further 
consideration. In the great variability of all agricultural circum- 
stances there always lurks the possibility that ono such variety 
may in some locality bavo decided merit, Tho possibility can bo 
proved only by arranging a trial in several localities. Widespread 
trials aro costly, and in general no variety should be given 
extended trial without firm evidence of some superiority to the 
standard variety. 

Judgment of all the clmraotoristice of a variety involves close 
acquaintanceship with it. Eor this, study must be made at every 
stage of growth. Trials that consist simply of sowing, harvesting, 
and oaJoulating are, as a rule, sadly imperfect. A detailed con- 
sideration of this matter will be found in § V. ( infra,), 

A certain number of varieties will probably differ from the 
standard by amounts that are small, but yet statistically signifi- 
cant , Of them some ancillary, non-yield, merit must bo demanded 
before adoption in further trial or in cultivation. The demand will 
naturally not be quite so exacting as for varieties not significantly 
superior to the standard in yield. The actual magnitude of Ihe 
least intervariekl yield difference possessing statistical significanoe 
depends on the form, extent, and carrying out of the trial. Jt is 
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controllable within fairly wide limit*!. The desirable inagnilnde 
of leaBt-significant-inter-vaiicial-yield-differencfe — i e . , the degree 
of accm’acy to be aimed at — vanes according to circumstances. 
Primarily, it is dotcrniined by the extent of intcr-variotal yield 
difference likely to he important in agricultural practice, having 
regard to (piality and other non-yield characters. Now this is a 
matter for which no general rule can be framed. But as a guide 
we venture to offer an opinion in the case of English wheat. Im- 
provements in English wheat varieties have gone on for very many 
years, so sudden and considerable betterment is not to be expected 
from now varieties. Probably, yield superiority over the standard 
variety, manifested in a trial and not exceeding 8 to JO per cent., 
will be of no real agricultural importance unless accompanied by 
some qualitative superiority. Yeoman and While Victor wheats 
may be cited as an example. In an ordinary accurate trial on 
medium good land they might well display no significant yield 
difference. But the shorter, sturdier straw of Yeoman could not 
fail to attract notice during gusty weather. Accordingly, it might 
be inferred that Yeoman deserved trial in field cultivation at places 
whore Victor was the standard variety. That Victor is a weak 
wheat and lialilo to sprout in tlio stock when harvest is wet are 
furtlier facts making Yeoman yet more definitely commendable. 

Finally, some varieties under trial may show big significant 
yield superiority over the standard. They deserve fmther trial 
even if possossod of no ancillary superiority as, for example, in 
quality of the produce. In English wheats differences of 10 per 
cent, and over may be suggested in this connection. 

When, for any crop, in any set of circumstances, all these con- 
siderations liavc boon weighed, it is generally possible to select 
some dogroo of triahaocuraoy as appropriate and desirable. It may, 
for instauoo, appear suitable to aim at such precision tliat inter- 
varietal yield differences of 10 per cent, are statistically significant. 
By preliminary trial it must then be determined what number and 
form of replicated plot will give such precision ; and what is their 
cost in land, time, and money. Available facihties will often 
inliibit the adoption of the theoretically desirable refineJnents. 
Compromise will then be necessary. Every case is a problem to 
itself, and it ie well to resist the temptation to pursue faithfuEy 
the lines which have proved serviceable to someone else under 
some other conditions. 

After these lengthy deliberations we are led back to the agri- 
cultnral reservation with which this section opened. Season has, 
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as it were, ‘ ‘ its own probable error.” In commending a rc-perusal 
of Section I. (pp. 138-146), we venture to suggest that repetition 
for three years is essontial in every yield trial. 

The same reservation points out that trial rchiilts are valid only 
for tho cultural conditions and soil concerned. Many soils — ^local 
variants— and standards of cultivation are requisite to bring out all 
the charactoriBlics of a vaiiety. For that reason it is indispensable 
to try to arrange large “observation plots” in ('onjimclion with 
formal trials. § TV. (m/ra) is dovoted to a diseuBsion of those 
plots, while in § Til (infra) will bo found an examination of tho 
significance of “trial conditions.” The failhlessnoss of small 
though apparently statistically significant yield trial dilTeroncoH 
must be recognized at tho outset. It is salutary, in many cases, 
to lay out an exact replica of a trial on tho opposite side of the 
hedge or at the other end of the field. In this diversion all 
beginners are recommended to indulge. 

A plethora of varieties in general cultivation is very undesir- 
able on many grounds. This fact should restrain all judgments of 
varietal merit as displayed in yield liials. Ancillary, non-yield (as 
measured by trials), characters arc always important, and increas- 
ingly so the older and more intensive the scale of farming. 

There is no universally best form or scale of yield trial ; no one 
degree of significant difference at which all should aim ; no one 
degree of varietal difference from tho standard which should ensure 
further, extended, trial; and no one general rule of conduct for 
trials. 

Picking tho best variety for a locality is like picking a horse or 
a wife— every man must decide what be wants and Ihon set out to 
Iget it. 

In saying that trial results apply only to llu* soil actually 
occupied by tho plots we have so far had in mind the f»robahility 
that in a neighbouring field somewhat different results might have 
appeared. But tho reservation goes much farther. It inducis us 
into the difficulties and obscurities of the great problem of vaiietal 
adaptation. Practice and experiment unite to emphasize how 
universal and pronounced a phenomenon this is. Even over an 
English county there is no one “ best ” wheat. Localities but a 
few miles apart may find most profit from two quite different 
wheats. In South Liueolnshire, Yeoman, Little Toss, Swedish 
Iron, and Squarehead’s Master ate recognized as respectively the 
best in adjoining close areas, which, with the same climato, have 
different adls. Some degree of varietal adaptation is exhibited by 
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all cropM. 'rium flicro is fo hi*, Hh it woro, a major 

limitation to tho iif^nrnltural hif^nificann* of \u*lil trial rosnlts. Tho 
fact lends nuppori to tlio n'<‘f>mni»*nd.ition mndi* in JV. (infra) 
that ■widely Hcattored ohsei \tilimi pinto should acrmiipnny liH'alized 
formal trials. 


§ JU.~Vn<r<n Tutvi, CoNomoNh ani» KhujI) {’onditiona. 

Upon tiu* iigricnltiirnl merits of a varh'ty tho farmer is fuml 
arbiter. Kiioiipli has already been .-.aiil to show that I'veu the best 
trials have a limited aMrieulturnl Hiifinfieanee. But a HiioecsHioii of 
varietioH, newly bred or newl,\ imported from other plaecs, cannot 
be showered on farmers *' to see how they do in cultivation." A 
preliminary sorting out must he c'fTeeted, and trials offer tlie only 
means. That in institntin/^, fruininj^, and eoiuhieting yield trials 
tlioro may bo <‘lear mjder.sta7uUnp, of the ultimate possibilitios to be 
expected from tho resultfs w’e must probe tho oauses of iiinitod 
agricmltunil signifu'am'e. It is t.f> 1«> understood that in spoaldng 
of tho limitationa of triulu I ho word is in no senso meant to imply 
dofects. Defect H in yield trials aro reinodiablo; limitations of 
agricultural Higniricjiiicc arc inevitable. Our concern here is to 
review those inovitahle limitutioiis. That ceroal yield trials aro 
selected as examples hn* this purposi*. strengthens tho case. For iii 
point of preeision and proved vahie U(7 trials can compare with the 
two forins much used for e(*roals wliioli aro dcHcribod iu §§ VIU. 
and ‘IX. (m/m). 

Limitation comes first from tho fact that the residts of any trial 
are strictly valid only for tho patch of ground the trial occupied. 
The soil of ovon iv small disiriot is usually " patchy." Tlxteneion 
of tho trials to s<wcral places in tho locality concerned suggests 
itself as a romody. But accurate trials arc too costly for wide 
extension. 

Next is tho fa(‘t that accurato trials must bo on a coraparativoly 
small scale. There aro certain features of all agricultural plants that 
become apparent only in large-scale working. In cereals, move- 
ment of the standing crop during tempestuous weather cannot be 
properly gauged from small plots. There are curious tendencies in 
certain wheats to be perceived only in bulk conditions. Examples 
are sprouting in tho stock if harvost is delayed and wot, excessive 
brittleness of straw in threshing, and shaling (grain shedding) 
during cutting, Tiio true seriousness of extreme earliness in early 
districts or marked lateness in late districts makes itself felt only 

tn. 3 16 
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when a bi^ piece of corn has to be handled. In six-row barleys 
capacity to regrow to a grain crop after heavy shceping in spring 
may similarly be cited. Broad categories of limitation are almost 
implied by the very imo of the word trial." Wc may now leave 
them Cor more [)rc(‘ise considerations. 

High siatistical reliability in trinls is very closely dependent 
upon a good ]daiit and high survival rate on all the plots. In con- 
sequence an oxt«remely good tilth is nsnally prepared and sowing 
done with groat care. Eor instance, in the chessboard trial the 
seeds are dropped one at a time into regularly (libbed holes, tlio 
surface being then lightly raked by band. Tn spring barleys thus 
sown there may well he a 00 per cent, survival of plants at harvest. 
Almost every plant that survives grows well and makes a good 
contribution to the grain yield. Tii a typical barley yield trial on 
these lines, the seed rate being about a bushel per acre, the rate 
of yield was 06 bushels per aer(‘, and the land was siudi that an 
ordinary field crop of 40 bushels would have boon exceptional. 

Perhaps tlic prime cause of limited agricultm’al signifu’anco in 
trials for which the seed is dibbed at regular intorva Is lies in the 
spacing. Eor chessboard trials of cereals a spacing of C by 2 inches 
is employed because of its great working convenience. Tn fiield 
crops of cereals the rows or drills aro nsnally 8 to 10 inches apart, 
wliilo Iho number of plants per foot is oxketnely variable. On a 
typicaJ field it ranges from point to t)oint in the row between 0 and 
30, the average commonly being 0 to 14. Tims the chessboard 
spacing differs fi’Oin field spacing, not only in average value but, 
what is more important, in that it is n'giilar. A field (srop is a vast 
aggregate of olomonts or })lotlctH having a whole range of spacings. 
This yield in the field is a complex finu'tion of yield at different 
spaoings. And it has boon deinoiiHtratod in a numlw'r of cxpc'ri- 
menta that, while all vurictios of a crop affocted in phuit 
development and yield per unit area by spacing, they aro not all 
affected in the same way. Thus it may happen that one variety 
crops exceptionally well in comparison with its yiolding-capacity 
in the field, when grown at a regular spacing of 6 by 2 inches. 

Many instances of spatial effects have been met. Tn all forms 
of trial and with every kind of (srop, spacing must bo carefully 
considered. The general rule is to adopt the happiest compromise 
between the demands of working convenience and the ctistom 
followed in field crops. Whei) trials have to bo made on an un- 
familiar crop or under the comparatively unknown conditions of a 
new country, it is important to ascertain the spatial arrangements 
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favoured in local cultivation. Suggestions for a means of ascer- 
taiiimenfc have been made m the case of cereals.'*' 

In tlie Strip Test, later described, ordmary field spacing is 
used. Wliero a sufficioncy of seed and other requu’oments make 
this form of tost practicable, it will be found to commend itself for 
crops in general. Its special features, apart from the spatial one, 
are considcicd in subsoquent pages. 


§ 3V. — 0BSEBV4TTON PLOTS 

Wo venture to suggest that observation plots are a valuable 
supplement to precision yield trials. They meet certain of the 
agricultural objections or, better, limitations, from which trial data 
necessarily suffer. 

Observation plots imply plots of some J to 1 acre in area, one 
for every variety under trial, sown and handled entirely m field 
fashion. They are for observation in the manner to be explained. 
To appreciate their function we may briefly review the features it 
is desirable a comparative “ trial” of varieties should embrace. 

Statistically significant yield data are the first requirement in a 
variety trial. They are to bo had only from carefully planned and 
conducted formal trials. Because of inevitable soil inequalities 
and other circumstances, inter-varietal differences of less than 16 
to 20 per cent, are not demonstrable by means of single plots. No 
amount of care in handling will overcome this difficulty. It is 
ontiroiy unjustifiable to seek in single observation plots a source of 
reliable '* yield fignies.” 

It has boon explained that certain plant characteristics, 
ancillary to ” yield ” (as measured by formal trials) in determin- 
ing variclal renumorativonoss, become apparent only from bulk 
handling. Bulk impressions, elusive in the small-scale trial, may 
often be gained from the larger observation plot. 

Many types of soil — local variants — and many standards and 
methods of farming are required to discover the full merits and 
blemishes of a variety. Now expense renders impossible the wide 
repetition of accurate trials in a number of places. Observation 
plots in selected localities, supplementary to the accurate trial at 
one place, afford opportunity to study the varieties under a range 
of conditions. Such plots cost little in comparison with formal 
trials, call for no special sldll, and are such as in many countries 

♦ Engledow, F, L» : “A Oenstts of on Aore of Com,” Jownal of As^ri- 
ouUwat Sotenea, vol, xvi., April, 1926. 
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coriain of tho farmers will themfielves undertake. The curiously 
local place limitations of some of our best English wheats are 
evidence of the nc('d for observations uj)on trial varieties under a 
diversity of soil and other conditions. Eormal trials, confined to 
one field, might \vcll mask i.hc merits of a variety inherently well 
adapted to the locality or some neighbouring locality. 

If observation ploi-s are sown and in every respect treated 
according to local field crop custom, they bring within tlio ambit 
of the testing such field conditions as are somotiuies precluded 
from trials. This matter needs no emphasis hero, as tho nature of 
“ trial conditions ” has been discuBsed in § III. (supra). 

Tho interest observation plots awaken in farmers must be 
counted among their advantages. It is sometimes sought to ex- 
tenuate tho publication of hingle yield figures by adducing this 
advantage. But the case can never bo made good. If yield- 
figures are to ho given, thou in fuirnoss bo farmers and all con- 
cerned the complete series of plots should be duplicated. Duplica- 
tion need involve no added expense, for it may bo arranged by 
halving the number of varieties originally intended for trial. 

In now coiiutrics even single plots of a few imporiant varieties 
may strain tho investigator’s resource's. Such oonntries drive 
home the maxim, “You must cut your coat according to the 
cloth,” To those compelled to limit trials lo single plots, careful 
observation on tho lines of § V. (infra) may prove of much value. 
Statistical danger always lurks in single ])lotH, but there is no 
reason why tlio investigator should run into it. Single obsi'rvation 
plots arc not often worth weighing at all; and never worth tho 
weighing to tho nearest pound that they sometimes roctuvo. 

‘Wliorovcr trials are needed and facilities arc reasonably good, 
reliable formal trials should be made. But whenever iKwsiblo such 
trials should bo supplejnoutod by olisorvation plots rciJooted in an 
appropriflite number of places around tho centre of formal trial. 
The kind of observation to be made is our next concern. 

§ V. — Obsrbvations on Blots. 

The case for supplementing yield trial figures by “observa- 
tion” has already been arguod. Its basis was the fact that 
handling produce in bulk and growings und'er diverse conditions 
could alone discover certain varietal features. In applied biology, 
unsupported numerioai data may be misleading. And it appears 
desirable to submit the case for “ observation ” from the point of 
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view oi the necoh&ity tor biological and agiicultural inteiprelation 
of yield irial figures. 

Yield tiials aro frequently connected with plant-breeding. 
Modern breeding ih synthetic — ^that is, parents are chosen and 
their hybiid segregates selected, on the basis of specifically 
valuable features. Thus knowledge of plant characteristics, of 
whatever kind, of wliicli relative yields of old and new varieties 
are reflections, is of gieat value. 

In some trials statistical reliability is disappomtmgly low. 
Irregular loss of plants at an early stage may well be the cause. 
Simple causes, at any rate, will be disclosed by periodic observa- 
tion. Simple, fundamenlal causes may also account for large 
inter- varietal yield diiferences. Ilelminihosponum attack m oats 
or barley is an example. One variety may be severely attacked. 
The reason may be simply that the seed came from a badly 
infected crop, not that the variety is specially susceptible. 
Ancillary observation and investigation may here be more in- 
formative than the final yield figure. 

Year-to-year diflerences among varieties may be sometimes 
inteipreted by simple observation. As an example a chessboard 
trial of wheats in two years may be cited. The wheats were 
Yeoman (Y), Squarehead’s Master (S), and Bivet (R). In the 
first year winter conditions were good and the order of develop- 
ment of young tillers was that in which the wheats are named 
above. Dm mg winter in the second year the giound was at times 
water-logged, and there were two prolonged periods of frost. 
Yeoman developed very slowly, and entirely lost its early stage 
ascendancy of the jnevious year. 

ft was perfectly apparent to careful eye observation of tillering 
and general appcamrice that in a hard, wet winter Yeoman was, 
relatively to the other wlieats, not adapted to ill-drained land. 
Such an inference concerning a wheat under trial is of much value. 
It serves not merely to interpret the final yield result, but to 
indicate the kind of soil on which the variety should or should not 
receive extended trial. 

The ultimate purpose of trials is to determine the best adapted 
— i.e,, most remunei; ative — ^variety for a locality. Adaptation sums 
up the interplay of plant characteristics and local pocuharities of 
soil, climate, market, etc. A yield figure is a succinct recapitula- 
tion of the events of every day in the life of the crop. To under- 
stand varietal yiold dilloreuoos crop history must be periodically 
recorded. In these considorations is a prima fade case for study 
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of ftpccific plant characierH and for periodic obRorvation. Available 
time naturally limitfl obHcrvation, but tlio minibcr of varieticfl 
niidor trial flhould be (tonuiicnHuratc with tlio faeiliticH for 
observation. 

- No general schedule of observatiouB can be laid down. I’o ho 
able to place uix)ri tlic final yield figuroH a biological {ind agri- 
cultural iuterinctation in the guiding aim. It is alvvayfi informative 
to compare progrosn on trial and obnc'rvation plots with the* ordinary 
field crops of the locality. A plot cannot bo gauged ])y standing at 
otic end of it. To walk repeal edly over the land of a Rinall-scale 
trial may disturb evoniioss of conditions. Large supplementary 
observation plots are, from this |joint of view, a great advantage. 
Eye impressions may be deceptive. Hccordt'rs should habituate 
thomselves to critical care in settling a basis of estimation, and in 
eiiHuriag fche roprcBeniativcucss of their observations. 

Formal ‘'score cards” for field observa lions are apt to make 
examination perfunctory. A more or loss definite but oJaHtie 
schedule of obsorvations docs, liowovcr, focus the attention. 

To watch the plots tliroughout life, studying their response to 
weather periods, and having always in mind jtossjblo ])re-d(*U^r- 
mitiation of tlie final yield, is eH.sential and very profitable. Never 
be content with an un supplemented yield figure, however high its 
statistical reliability. 

§ VT. — ^As TO PilOOBDtTHl« IN GliNBllAn. 

Yield trials should never be hiHtitutod unless an examination 
of loc4il circiiinstancoR suggests tluty are likely to bring definite 
advantage. Assiuniug this requirement to liavo be<m Batisfied, we 
may now examine, gonoraily, the jirotjodure to he adopted, 'i'he 
object of yield trials is to show wliicli variety of any crop is likely 
to ho the moat ronumorativo in the area concerned. Accordingly, 
the first phase of procedure must bo a survey of the agricultnral 
and economic factors wliich primarily detormino the roiuunerutive- 
ness of the crop. This will snggast which of the varietal charac- 
teristics, in addition to yield as moasnrod by formal trial, deserve 
particular study. Next must be considered the varieties available 
for trial. The oommonest local variety will naturally be adopted 
as a standard, VarietioB from neighbouring localities may well be 
included. Importations from other countries are often available. 
As a rule, before choosing the varieties for trial, at least one year 
of preliminary growing in observation plots is desirable. This will 
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onsui'o that effort in »iot squandered on the fornjal testing of clear 
failures. In the preliminary sorting out of varieties, perhaps more 
than ill any other pliase of yield trials, a famous military ma:s:irn 
should bo rcinenihercd ; “ Time spent in reconnaissance is never 
wasted.” Piimlly, there inust be a reckoning-np of the facilities 
available. Mowing, cultivation, contimious observation, harvest, 
and storage must he ])rovidod for, over a period of at least three 
years. ]n ,'iccuratc tiials no o]»cratiou may be allowed to wait on 
convenience ; it iniist lie done as soon as the right timfi arrives. 
Very often the soi-ret of equalizing trial requirements and working 
facilities lies in reducing the number of varieties. Por a constant 
outlay of time, land, and money four vaiieties can be given three 
times as much attention as twelve. 

Localities must next bo cboson for the formal trials and the 
supplomontary observation plots. That locality of the whole area 
which best combines woi’king convenience and representativeness 
will naturally bo scloctod for the formal trials. One set of observa- 
tion plots should, of coarse, be laid down alongside these trials. 
The inimber and distribution of the other observation plots will 
depend oii lotjal circinnstanix's and rosourcos. Por observation 
plots local metliods of cultivation and seeding should, as a rule, be 
followed . In the accurate formal trials the method of sowing, etc. , 
may or may not bo the same as in local field practice, according to 
the kind of trial adopted. But in either case accurate trials call 
for much circ-uiuspectLou, and we propose to discuss now certain of 
the more inij)ortant coiiBidorations. 

The degree of htatistical reliability attained in any one form of 
trial is largely govornt^d by tlio oveimoss of the soil. Really great 
uniformity of soil is nowhere to bo found. But the most uniform 
strctcli available should, coLom paribus, be selected for trials. It 
is Homeiiiu(‘B argued that field crops have to be grown on uneven 
soil, and ihcroforo, lo make yield trials representative of the field, 
they, too, should f)o on casually chosen, uneven soil. This is 
erroneous. Pormal trials, as explained in earlier sections, can 
never bo widely roia’osciilative of all the conditions of the field. 
Their represoiitativcuess will not be augmented by merely pitching 
them on an imoven piece of soil, Por ” unevenness ” of soil is of 
many kinds. But, most important of all, is the fact that uneven- 
ness of soil lowers reliability of result. Although a formal trial 
gives results strictly valid only for the patch of ground it occupies, 
its results aro valuoless as numerical results if they lack statistical 
significance. Precision should bo a prime objective in precise 
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formal trials ; the varying effects produced by the great irregulari- 
ties of field soils may be partly brought within the scope of test by 
usmg observation plots. Subsoil must be examined with no less 
care than top-soil. In old, settled countries, local knowledge can 
usually be rehed on m gauging the “ evenness ” of a field. But a 
beginner in a new country will be well repaid for the trouble of 
digging holes at regular mtervals so as to select his tnal land on 
subsoil character. 

A year of preliminary cropping gives valuable information as to 
the characteristics of a site on which future foimal trials are con- 
templated. 

Protection of standing crops against birds and animals, and 
good facilities for storage of produce, must be ensured. More than 
one laborious trial has been ruined by crows taking out seeds, 
rabbits eating half-grown plants, and rats devouring stacked 
sheaves. Elephants are reported to have destroyed the plots on 
some African cotton stations. It is always well to try to foresee 
the possible extraneous difficulties of yield-testing. 

Only the best obtainable seed should be sown. Germination 
failures and sickly plants from imperfect seed greatly upset relia- 
bility of result. If, in any case, goodness of seed is a point of 
intrinsic mterest, it should be the object of a separate investiga- 
tion. Source of seed is generally important. It may count for 
more than the small yield differences among varieties sometimes 
found m trials. For security, the seed of all the varieties under 
trial should be from at least two years’ growings in one and the 
same place. In crops such as the cereals, whore seed-borne disease 
is common, the seed should be inspected, and if necessary appro- 
priately dressed. 

Weeds must be completely kept under. Irregular treading of 
man or beast as between plot and plot is to be avoided, for on a 
fine, deep tilth this may induce serious irregularity of growth, 
which is inimical to reliability of result. No amount of mathe- 
matical exertion in arranging plots or elaborating results will undo 
the effects of bad husbandry. 

Trials sometimes have to be confined year after year to a com- 
paratively limited piece of ground. A rotation to keep up fertility 
and ensure cleanliness must be arranged in such a case. Perma- 
nent beds and permanent, marked paths are desirable. The site 
of a last year’s path is sometimes visible on a trial bed, its disturb- 
ing effect being’ very patent. 

The size, the number, and the arrangement of the plots in a 
trial are vecy important considerationB. No general rules can be 
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stated. As explained in Section I., § 8, the standard enor ol 
single plot yield diminishes with mcrease in the size of the plot. 
But the rate of diminution actually found by experiment lags 
behind tho theoretical rate. And it is generally accepted that 
^ acre is about the optimum size for ordinary field-scale trial plots 
of cereals. By lessening size, number of plots can be mcreased, 
but with small plots difficulties of handling — e.g., drillmg — are 
involved. These do not disappear until the plot size is so reduced 
as to make hand-sowing and hand-harvestmg possible. And for 
purposes of description it will be convenient to recognize two broad 
categories of trial. These are '* small-scale trials, of which the 
standard form in cereals is the “chessboard” trial; and “field- 
scale” trials, oi which the standard cereal form is the “strip 
test.” §§ VIII. and IX. (tnfra) are devoted to an account of 
these two trials. Each has merits and limitations of its own ; they 
are but two of many possible forms ; but they have been employed 
with great success, and none better illustrate cardmal principles. 
Every investigator must design his own form of tnal, seeking to 
make it the best compromise between statistical requirement and 
local circumstance. 

Samples for quahtative estimation may be drawn from the 
produce of yield trials. It is, naturally, essential to make them 
representative. In many trials, especially cereal trials, heed 
must be paid to the water-content of the produce at the time of 
weighing. 

It IB fundamental to sound procedure that the trial plots, of 
whatsoever kind, be kept under close, critical observation from 
start to finish. Trial jilots mvolvo a dreary amount of routine 
work, But the performance of much of this work, instead of the 
delegation of the whole of it, makes for a close intimacy with afi 
the varieties. 


§ VH.—An Example of Small Observation Plots. 

One of the greatest difficulties in breeding is the steady 
elimination of the many segregates obtained from a cross. With- 
out ehmination, commencing m the early hybrid generations, the 
growing bulk of material would soon outmatch even the best 
facilities. Small observation plots may be of considerable value 
for this purpose, and an account of such a set of plots will serve to 
illustrate certain practical points. 

Several hundred Eg plants were obtained from two barley 
crosses. Erom these about 200 Ej families were grown, and 
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elimmation was begun on a basis of straw-length, time of ripening, 
and other characters as judged by eye. By the Ey generation ten 
segregate fainihes remained. They appeared homozygous m all 
characters, and to have specific merits. Because of the great 
number of segregates handled in previous years there was in- 
suf&cient seed on hand of the ten remaining families to put down 
field-scale (e g.,^ to} acre) observation plots, but it was felt to be 
desirable to have as large plots as possible brought under observa- 
tion without delay. The requirements of other breeding work 
made it impossible to ai range a chessboard test of the ten families. 
In any case, such a test upon ten varieties would be a very big 
undertakmg. 

Einally it was decided to grow the ten hybrids with two 
standard varieties in parallel beds, repeating every bybiid and both 
standards three times. 

The standards will be referred to as A and B, the hybrid varieties 
as C to M (omittmg I). One bed of each was sown in the order 
A to M, the arrangement being thrice repeated, and so making 
thirty-six plots in all. As later explained, systematic linear repeti- 
tion of such a series of varieties is usually undesirable in yield trials 
where high statistical significance is sought. In this case it had 
the great merit of convenience . There are certain characteristics of 
which the relative degree in each of a number of varieties becomes 
apparent only after many weeks of observation. Straw features, 
the " neck,*' and the response to wind, are typical of this kind of 
characteristic. To be able to walk past the twelve varieties m the 
same order, thrice over in one passage along the plots, greatly 
assists the intuitive kind of observation s.uch elusivo characters call 
into play. A non-repeating order of varieties is always “ incon- 
venient” for continual observation. The principle ol “convenience 
for observation ’ ’ can be put to the test only by experience. But in 
ail plot work it repays deferontial study. Again, as a matter of 
convemenoe, a path 18 inches wide was left between every bed 
and the next. Around the whole series of plots a path 4 feet wide 
was made. As later explained, paths and open borders should be 
avoided in precise formal trials. They leave the edges of a bed 
free from competition, and thus, in effect, with a greater spatial 
interval than that of the middle of the bed. But the paths, 
arranged as described, gave ready access to every plant on every 
bed, and observation, to be of value, must extend to the whole of 
the plant population concerned. 

By harvest certain fairly definite conclusions were reached. 
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The succession or plots of varieties A--M thrice repeated 
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Four of the ten hybrid varieties appeared to deserve further test. 
And such a number with two standards would be suitable for a 
chessboard tiial plus large observation plots m the year following. 
Rabbits damaged one end of the series of plots in early spring, but 
otherwise everything went very well. It was decided to harvest 
and weigh the individual plots to see how the result stood in 
relation to conclusions based on observation. The plot yields of 
grain aie shown in Fig. 1 (ordmates). In that figure the succes- 
sion of letters A to M indicates the ordei m which the beds were 
arranged. 

The low plot yields at the left of the series are partly attribut- 
able to rabbit damage, but aside from this there appears to be 
a steady improvement in yield from left to right all across. Re- 
membenng that the plots on the extreme left were damaged, we 
may now notice certain definite features or trends in the diagram. 
Varieties A and G are regularly below average in yield; varieties 
L and D are regularly above average. The remaining varieties 
are either about as good as or better than the better standard — 
viz., B. It will be seen that the A to M portion of the curve tends 
in all three replications to preserve the same general form. In 
other words, the varieties maintain (at any rate in the second and 
third repetitions) moie or less the same relative positions of merit. 
Such a trend-constancy in results, apart from any measure of 
significance, constitutes admissible general evidence. These facts 
agreed well with the conclusions suggested by observation. Final 
selection was as follows : 

A and B— standards. 

0 and D — were in general similar, but D appeared to have 
given a better yield and to have a slight superiority in quality. 
C was rejected, and B kepi for further trial. 

E — ^was mediocre for yield, had a rather weak-necked straw, 
and was not of outstanding quality ; rejected. 

F and G — ^were in general similar, but of a type distinct from 
the other hybrids ; G was rejected for low yield — ^it had very small 
ears; F was kept because, though not outstanding in yield (it 
appeared not to tiller very well), it was distinct in type, and 
showed very fair quality. 

H — ^me^ocre yield ; distinct tendency to lodging ; rejected. 

S to M— very similar in general appearance; K had weak- 
necked straw; M was of disappointing quality (noticed also in 
previous year) ; L was below J in quality ; ^erefore J was kept for 
further trial and the rest rejected. 
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In. this way four hybrids were selected for further test out of a 
total of ten. Circumstances made it imperative to rely on “ obser- 
vation,” but plot weighings, mode as a matter of interest, offered 
rough conJ&rmation of the observational results. This case has 
been described simply to illustrate a small form of observation plot 
which has proved useful, and to call attention to the question of 
convenience in workmg. 


§ VIII. — The Chessboaed Yield Trial. 

The underlying ideas of this method were first set forth in an 
appendix by ” Student” to Hall and Mercer’s paper, “ The Ex- 
perimental Error of Field Trials,” published in the Journal of 
Agricultural Science, vol. iv., 1911. We commend both paper 
and appendix as classics of yield trial literature. The routine pro- 
cedure and sowing implements were brought into use by Dr. E. S. 
Beaven of Warminster. 

Among small-scale trials, the chessboard method, as used for 
cereals, is pre-eminent. But little seed is required, so that the 
method is well adapted to early stages of new hybrid varieties. 
With care and under good conditions the degree of reliability is 
such that, with wheat and barley, significance attaches to inter- 
varietal yield differences of 4 to 6 per cent, for the weather of the 
gioen year. It is not a great imdertaking to ” cage ’* the small 
area of the test with netting fine enough to keep out sparrows. A 
cage is essential, for the damage inevitable with small grain crops 
would completely upset uniformity of result. That a test of this 
kind occupies so small an area has solid statistical advantages. It 
l)ermitB a relatively uniform piece of land to bo chosen. And the 
operations of sowing and harvest can be performed in a brief period 
—often in one day. Like every known and conceivable trial, it 
suffers from certain limitations to result. These were fully con- 
sidered in § HI. (supra). 

The cardinal features of the method may be thus stated for 
cereals. Four to eight varieties may conveniently be included. 
There are about twenty plots, each 4 feet square, of every variety. 
These are so ‘‘scattered” that the combined plots of any one 
variety are thoroughly representative of the whole test area. Such 
representativeness is secured by the use of a considerable number 
of sma ll plots disposed in a sort of “chessboard” fashion, as 
exemplified later. A constant number of seeds, at regular spacing, 
is sown on every plot. At harvest a 6-inoh border is cut away from 
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every plot. This is to eliminate possible differential “competi- 
tion” effects arising from the varied propinquity of varieties. 
After removal of the 6-inch border from the 4-foot square plot, 
there remains a square yard of plants. These square yards are 
separately harvested and weighed. The moan pei-squarc-yard- 
yield of every variety is then determined. By the special methods 
fully explained in Section I., § 11, the standard error or measure 
of significance of the difference between two varietal means is also 
evaluated. 

In illustiation of the full procedure we may now consider a 
trial embracmg two standard varieties (A and B) with five new 
varieties (0 to G). We will suppose there are twenty plots of each 
variety — i.e., 140 plots in all. A suitable arrangement of plots is 
shown in Eig. 2 (a). It is desirable to surround the actual plots- 
area (as shown in Eig. 2 [a]) by a border 2 to 3 feet wide sown, at 
the same spacing as the plots, with one of the standard varieties. 
Outside this border an 18-inch path for convenience of observation 
and work should be left if possible. Border and path are not 
essential, and in a small cago may have to bo omitted. The merits 
and weakness of the kind of scatter of plots shown in Eig 2 (a) are 
separately discussed. 

This account may give the impression that a chessboard trial 
is extremely arduous. That it calls for care and occasionally for 
hard work is beyond doubt, but sound planning and forethought 
make it a readily workable method. And, judged on results, no 
less than from the standpoint of theory, it is pre-eminont among 
small-scale coreal yield trials. It is hoped that those concerned 
with non-cereal crops, or who lack facilities for a chessboard trial, 
may find in the foregoing account some guidance as to funda- 
mental prmciplos. Moreover, it should be romonibered that, so 
often in precise yield trials, failure comes from accumulated 
neglect of small matters. 

Note 1 . — The plan of a chessboard plot is shown in Eig. 3. Its 
boundaries are the heavy lines EP, QQ, RK, SS, its size being 
4 feet square. Eight lines of seeds are sown on it. These are 
marked I. to VHX. in the plan. Lines I. to VITI. are 3 inches 
away from the respective plot boundaries PP and QQ. Between 
every line and the next — e.g., I. and II., etc., the distance is 
6 inches. In every one of the eight lines 24 seeds are sown. Seed 
positions are marked on lines I. and TI. and numbered on line I. 
as an illustration. Seed 1 is 1 inch from the boundary BE and 
seed 24 is 1 inch from the boundary SS. Between every seed and 
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the next — e.g., 2 and 3, 3 and 4, etc. — ^the distance is 2 inches. 
The heavy broken lines TT, UU, W, WW, demarcate the 
border, which is cut away at harvest. That is to say, all plants 
between these hnes and the plot boundaries adjacent and parallel 
to them are removed. The distance between PP and TT, and po 
on, is 6 inches. Thus a square 3 feet x 3 feet remains for harvest. 
It will be perceived that 8 x 24 = 192 seeds are sown on every plot. 
The number of plants m the i ejected border — ^assuming full sur- 
vival — ^would be 24 in row I. plus 24 in row VIIT, plus 6 (Nos. 1, 
2, 3, and 22, 23, 24) in each of rows IT. and VII. These total 84, 
and thus 192 — 84=108 plants per plot are harvested and weighed, 
less any losses in the square yaid due to death of plants, etc. 

Note II . — ^Plot arrangement is an important consideration. A 
width of five plots for seven varieties as in Fig. 2 (o) ensures a 
typical chessboard scatter. To emphasize the advantages of such 
a scatter of small plots in comparison with single plots, Fig. 2 (b) 
has been prepared, showing a simple linear arrangement of large 
single plots on exactly the same site. The shaded area in each 
figure represents the kind of “ patch ” so familiar in plot work ; it 
may be low and wot, or a local wireworm attack, an unusually 
good piece of soil, etc. In (a) every variety is “in the patch,** 
though not in precisely equal degree. In (b) the patch is almost 
confined to the plot of variety A. A similar consideration arises m 
connection with the edges in a case where no border is laid down. 
In (a) every variety tends to be located on an edge about an equal 
number of times, but in (b) the plots of A and (3- have three free 
edges to the two of the remaining varieties. This crude illustra- 
tion has been om])loyo(l to place emphasis upon the advantages 
accruing from many small plots suilably scattered. Only by 
repetition and apprCpriato scatter can high statistical significance 
be ensured. 

Plot arraugemonts in a replicated layout open up a very 
difficult question, In calculating the necessary standard error for 
a chessboard comparison, plot deviations from varietal means are 
used in adjacent pairs. Now the way in which they are used is 
strictly valid only if they arc “ independent random samples.’* In 
riew of tho systematic repetition of varieties — ^viz., in alphabetical 
order — ^this condition is not necessarily fulfilled. How nearly or 
how little it is fulfilled wo cannot toll, for we know virtually 
nothing of the disposition of soil variations. An escape from the 
difficulty lies in adopting a deliberately randomized arrangement. 
We might, for example, number tho 140 plots in order, number 
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140 tickets from 1 to 140 to correspond with them, and put these 
in one bowl ; and in another, 140 tickets of which 20 are marked A, 
20 marked B, and so on. Drawing one ticket from the first bowl 
we might draw, say, 73 and another from the second might give E. 
Variety E would then be sown on plot 73. Continuing the process 
every plot would be assigned a variety, and the allocation would 
be wholly random. We do not propose to follow these theoretical 
questions further for the reason that their importance appears to 
us nullified by practical considerations. The simplicity attaching 
to a repeating form of scatter — e.g,, Eig 2 (a), camep two solid 
advantages. It facilitates sowing, observation of the growing 
plots, and harvest. Anything which facilitates work in careful 
yield trials at such periods is of great value. Sowing randomized 
plots would call for constant reshuffling of the seed packets if the 
plots were, as is usual, sown one after another from beginning to 
end of the whole series. It might be avoided by sowing all the 
A plots wherever they might be, and so on, but for this the sower 
would have to tramp over his tilth again and again, and so poach 
it. A second advantage of simplicity is insurance against mis- 
takes. In any considerable piece of plot work there is great risk of 
mistakes of the “ damn fool ” order An A label on a B sheaf 
may be more upsetting to results than the adoption, in the face of 
theoretical objection, of a systematically repealing pattern of plots. 

When a chessboard trial has to be repeated a second year on 
precisely tbe same site — ^plot for plot, as must happen in a small 
cage — an interesting situation arises. It is easy to argue Cor and 
against the practice of allotting to every variety the plots it had in 
the previous year. How and why to avoid an exact replica in 
allocation of plots to vaiieties may be loft as an exorcise to Ijiose 
interested. If, as usually happens in careful trials, the varieties 
are close in inherent yielding capacity, little danger appears to 
threaten from an exact replica. The general question of plot size 
and arrangement is dealt with in § X. 

Note JJI,-— -Counts of number of surviving plants and number 
of ears per plant in chessboard trials are valuable. The data for 
a trial of six barleys with twenty-five plots per variety may be 
used to illustrate this. 

I., variety; n., average yield of groin per plot in grammes ; 
HI., average number of ears per plant; IV., average number of 
surviving plants per plot (out of possible 108) : 
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I. 

II. 

in. 

IV. 

A 

294 

295 

97-8 

B 

288 

2'92 

97-4 

0 

299 

8-16 

96-7 

D 

292 

3-06 

976 

E 

273 

2-76 

98*1 

F 

812 

8 82 

96 0 


It will be seen that number of survivmg plants is high and very 
. fairly constant for all varieties. Thus differences m im Ar mg are 
likely to be inherent and not mere reflections of survival rale of 
plants. Though small, the tillering differences (column III.) are 
of interest. In earlier years variety E has come to be regarded as 
the most prolific in ear production per plant. Its difference from 
A (standard) is fully significant. Smiilarly the low tillering of E 
accords with ear her observation. The expectation-^n variety 
reputation and on observation in eaily growth stages — was that D 
would yield relatively much higher than column I. shows it to 
have done. Why this expectation was not realized was patent 
from an inspection of the threshed gram. Yariety D has long ears 
with many spikelets per ear. Thus tillering being good (column 
II.), this variety must have produced a great average number of 
grams per plot, but it had, obviously, a high proportion of 
extremely thin grams. It is concluded, therefore, that the 
potentially high yield of variety D was checked by some circum- 
stance inhibitory to grain-filling. A drought m June and July 
appears to have been this limiting circumstance. Curiously 
enough, this same chain of reasoning was also developed from 
independent considerations, which are now to be explained. 

As Section I., § II makes clear, the special applicability of 
“Btudent’s’' method (for standard error of variotal-mean differ- 
ences) turns on there boin g a correlation between adjacent plots . In 
this case the correlation must have been very low, for the standard 
error was about the same when computed by “ Student’s ” method 
and in the ordinary way (actually, vide Section I., § 14, 0 * 4 =: 86*30 
and V2 tTv =38*60). As a matter of interest the correlation 
between adjacent plots was computed. Taking plots in pairs 
across — Le., every plot with the plot immediately on its right — 
the value was r=» + 0*116. Eor plots in pairs downward it was 
f- +0*088. These very low and non-significant values are some- 
what exceptional, for in chessboard trials in general a fairly high 
significant positive correlation is found. There appeared to be 
three possible explanations for the low correlation. It might be 
supposed that the ground was quite exceptionally uniform. But, 
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having seen the subsoil from the post-holes when the cage was 
being built, one could be quite sure this was incorrect. Again, 
the ground might be supposed to be abnormally * patchy * — i.e., 
so multifariously varying between close points as to show no 
definite trends at all. Experience does not support such an ex- 
planation. Finally, it might be supposed that the ground was 
such as to induce a fair correlation between adjacent plots; that 
up to a certain point in the history of the crop a correlation did • 
exist; but that, subsequently, some limiting factor, such as the 
June-July drought, prevented the forward projection of the corre- 
lation, and also the full potential inter-vanetal yield differences. 
As a test of this, correlations across and down were evaluated for 
number of ears per plot. This attribute was, of course, already 
determined by early June, when the plants emerged their ears and 
the fiorets became fertilized. The values found were ; 

r (across) = +0'327. 

r (down) — +0‘575. 

Both these correlations are significant and decidedly higher than 
those for final yield of grain. They thus support the explanation 
given above. 


§ IX.^Thb “ Half-Drill-Stbip ” Mbtuod. 

Field-scale trials remain for consideration. Their special merits, 
which smaU-soale trials necessarily lack, have been explained in 
earlier sections. On field scale any but a very limited repetition of 
plots is apt to be costly. Moreover, it may involve so considerable 
an area that major soil inequalities are encountered. Anything 
resembling a chessboard ‘'scatter” of plots is impossible when 
sowing and harvesting are done with drill and binder. Conse- 
quently a series of long, narrow strips is the inevitable form of 
field-scale trials. 

Suppose it were decided to compare varieties A, B, 0, D by 
means of parallel plots and with every variety, say, five times 
repeated. A possible arrangement would be : 

ABCDABO . . and so on. 

Soil variation is inevitable, and it may be supposed for argu- 
ment that there is a steady decline in fertility from left to right. 
It would be unfair in such a case to compare every D with the A 
of its own aeries; for every D would be on an area of lower 
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fertility than the corresponding A. A more reasonable procedure 
might be to compare every D with, say, the mean of its own A and 
of the A in the next series. This would be purely arbitrary. And 
remembeiing that, as a fact, trends of soil fertility and character 
are never precise or regular, we perceive that even the second 
procedure would entirely lack the merits of a chessboard com- 
parison. 

Dr. E. S. Beaveu of Warminster ha,s devised the “ Half-Drill- 
Strip” method, which very ingeniously overcomes the kind of 
difficulty we have considered. His account of it is m the Journal 
of the Ministry of Agriculture, vol. xxix.. Nos. 4 and 6, July and 
August, 1922.* We commend it to all concerned with field-scale 
trials. It gives, beside the full detail of a method, a trenchant 
account of the general question of testing cereal varieties. With 
care, as he shows, intor-variotal yield differences of 3 per cent (for 
the weather of the particular year) can be significantly demon- 
strated from plots totalling only half an acre for each variety. We 
propose to set forth simply the fundamental principles of the 
method. 

Every variety under trial is separately compared with the 
standard variety. For any one such comparison of variety (V) and 
standard (S) strips are drilled thus : 

S VV SS W SS, and so on. 

A ” strip ” is half the width of an ordinary seed drill, and each S 
and each V written above denotes one such strip. 

Now, assuming the yield of grain from every strip to have been 
found, the standard error of the difference between the mean 
yields of S and V (from all strips combined) could be determined 
in two ways : 

(a) By finding the standard ei’ror of the mean of S and of the 
mean of V, and then by the usual formula, the standard error of 
the difference of these mean yields. 

(b) By writing down the difference between the yields from 
adjacent strips in pairs — ^viz., S and V, then (next) V and (next) 
S, then S and V, and so on in order as the strips are written 
above. Then the standard error of the mean of these differences 
might be determined. 

It will be perceived that (b) is in principle the ” Student ” 
method. A steady decline in fertility, such as was shown above to 

* Bopriuts are obtainable gratis from the Seoretary, Kafional ihistltute of 
Agrionltaral Botany, Huntingdon Boad, Cambridge. 
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weigh against the sitnple A B C D repetitioti, is completely allowed 
for by this form of comparison. Beaven cites one of his own trials 
in which the probable error (0*6746 standard enor) of the differ- 
ence between varietal means was : 

Eor calculation (a) 1 41 per cent. 

For calculation (b) 0 55 ,, 

Method (6) IS, naturally, always used. It is of the essence of this " 

form of trial that comparison of adjoining plots is made posbible. 

When a number of varieties is under comparison, the separate 

V with S sets of stiips are laid down in a succession. Ingenious 
arrangements are made for sowing and harvest. The seed-box of 
the drill is halved by a partition, S seed bemg put m one half, and 

V in the other. Thus the drill can be led up, turned, led back, 
and so on without hitch. There are necessary precautions, such 
as rej'ectmg end strips and squaring off the ends of all strips. A 
few extra precautions, introduced by Dr. Beaven since the publi- 
cation of his paper, are described in the Journal of the National 
Institute of Agricultuial Botany, No. 4, 1925, pp. 24-26. 

It will be evident that the number of possible comparisons 
could be increased if every strip were divided, at harvest, into a 
series of equal plots. Adjoining plot yields could then be com- 
pared. 

Those who contemplate employing this method must naturally 
master the full detail as set out in the original paper. Cost in 
money and time may place the method beyond many who are 
called upon to make varietal comparisons, but in connection with 
both cereals and other crops the fundamental principles will repay 
careful study. 

One great practical merit of the strip method is the excellent 
opportunity it affords for “observation” of test variety and 
standard in large adjoining strips. This Is a matter of great 
importance. 


§ X.— Size and Abbanobmbnt op PjuOts. 

The beginner, once convinced of the statistical inutility of 
single plots, is naturally anxious for some suitable pattern of 
replication. Two “regulation” patterns of proved value have 
been given in |§ VUI, and IX. It is proposed to give no others 
here, but to discuss cardinal principles. For the essence of success 
in yield trials is that the man on the sjpot, with fuH knowledge of . 
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his circumstances and requirements, should devise his own pattern. 
Working facihties, the desirable degree of statistical reliability, 
and the special features of the crop and country concerned, must 
rank among the first considerations. Sufficient emphasis has been 
laid on these matters in the earlier sections. 

Experience with cereal crops suggests that two main forms of 
trial are necessary and sufficient. For preliminary work, especially 
in the early stages of breeding, small-scale trials are desirable. Of 
these the chessboard method is the model. Before attempting to 
extend new varieties into cultivation field-scale trials are desirable. 
With cereals the stiip test has proved extremely satisfactory for 
this purpose. 

It appeals to us probable that these two methods of trial will 
prove to have a wide smtabihty among crops in general. Specific 
modifications of plot size and procedure will naturally be called 
for. These will have to be determined by experience. For crops 
like cotton the numerous replications and veiy amall plots of the 
chessboard, as described in § VIII., are naturally impossible. 
Larger plots must bo employed, and our next concern is the size 
and arrangement moat suitable for them. It is quite possible to 
devise a sort of intermediate scale trial. For example, we might 
have Jg-acre plots replicated to a limited extent and on a chess- 
board-lffie scatter. For ciops sown and handled more or less as 
cereals are, they would be extremely mconvenient. If the seed 
were dibbed, only a very limited number of plots could be sown 
in one day. Thus but fow replications would be possible. Sowing 
with an ordinary seed drill would be impracticable. The horses, 
turning at the end of one plot, would heavily tread the end of that 
next adjoimng. And in sowing first all the plots of one variety, 
then those of another, etc., the drill would have to be led about 
interminably. Hand drills aro to be obtained, but they have never 
given satisfaction in plot work. With diills in their present crude 
state it is almost impossible to ensure a uniform specMed seed rate 
on small plots. Long parallel strips allow a good straight run for 
the drill. With cereals, from every point of view, such strips 
represent the most practicable plot arrangement. 

For cotton, sown by hand-placing of the seeds on one side of 
the plough furrow, the intermediate scale scattered plots we have 
been considering could easily be laid down, but for general observa- 
tion, for counts of flowering or boll-shedding, and for periodic 
picking, scattered plots would be very troublesome. Accordingly, 
we venture to suggest that the parallel strip method, following the 
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correct layout bears its full fruit in plot work undertaken for 
physiological studies. There precision is the sole objective. In 
yield trials other matters are of at least equal impoitance. 

In devising plot arrangements theoretical requnements will 
again and again be found in conflict wiih worldng suitability. 
Neither can be ignoied. To listen to the voices of both means 
compromise, and every successful arrangement is a carefully 
framed compromise. But oven trials of the highest statistical 
significance have sharp hmits in agricultural application ; weather 
variability makes sport of the veiy small standard errors rigorously 
planned trials can be made to give ; and mistakes or bad husbandry 
can undo the best theoretical exertions. We aie thus inchned to 
urge that if any favour is shown in compromising, working 
suitability should be the recipient 


§ XI — “ COEEEOTIONS ” FOB SOHj IOTQUAUTIBS. 

It would be a considerable task to accord even brief notice to 
the many published writings on yield trials. Space limitations 
make it an impossible task. In any case there would be little 
reason outside of scholarly comprehensiveness for attempting it. 
The fundamental difficulties and fundamental principles are rela- 
tively few ; the possible refinements and variations of method are 
almost innumerable. Practical experience can alone drive home 
the important lessons, and is to be commended before the most 
abstruse implications of theory. To many agricultnrists mathe- 
matical conceptions have no homely savour. And there is some 
danger that over-mtonsity in the quest of high statistical signifi- 
cance may lead to neglect of agricultural significance. We accord- 
ingly content ourselves with giving a few references to the subject 
from which this section takes its title. In essence, such “ correc- 
tions ” are endeavours to ascertain, by mathematical treatment of 
the ordinarily observed plot-yields, some estimate of the relative 
“productive power*' of the soil of every plot. The observed 
varietal yields are then accordingly corrected. Papers which well 
illustrate the principles and by bibliographies afford a key to the 
snbject are: Surface, E. M., and Pearl, R. : “A Method of 
Correcting for Soil Heterogeneity in Variety Tests (Journal of 
Agriouliural Research, vol. v.. No. 22, 1916); Harris, J. A. : 
“Practical tTniversality of Pield Heterogeneity as a Factor in 
Influencing Plot Yields “ (Journal of Agricultural Research, vol. 
six., No. 7, 1920). 
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“ Corrected ” figures are not real figures ; they are abstractions. 
We feel that, in principle, they are undesirable. And what has 
been achieved with trials such as the chessboard and half-drill 
strip shows that they are unnecessary. They have sprung from 
a natural longing to attain statistical reliability at less expense — 
fewer and smaller plots. But from the agricultural side the hope- 
lessness of appreciating * ‘ varietal remunerativeness ’ ’ from very 
small-scale work is most patent, and it must never be forgotten 
that the discovery of varietal remunerativeness is the real goal in 
agriculture yield trials. 

We have intentionally omitted all reference to certain mathe- 
matical papers bearing on the question of small samples, and 
giving modified formulss and tables for use in the case when the 
number of observations n is very small — say, under ten*. The 
ordinary formules and methods then tend to give too low a value 
for P, tho probability of a given difference arising solely as a 
fluctuation of sampling. But the use of special formulas, as it 
seems to us, simply tends to give a false idea of security and 
precision, for in agricultural work with a very small sample (e.g., 
of four or fivo obseTTations) the value of P, however obtained, is 
quite untrustworthy, and this untrustworthiness is the important 
point. The ordinary man will do best to use the simple rule, very 
small samples cannot be trusted — ^and leave it at that. 

The form and substance of this writing have been decided upon 
an experience of six generations of “cotton men,” whom it has 
been our pleasure to try to assist. We hope they may find in it 
some help with certain aspects of the problem of increasing the 
output of Empire cotton upon which they are now engaged- f 

* Of, “ Student," “Tho Ptobable Error of a Mean," BwmtHTta, vob vi., p. 1. 

+ We hare not given references to ordinary mathematical tablee for facilitat- 
ing calculation- Barlow’s tables giving squares, cubes, square roots, cube roots, 
and reciprocals of all nnmbors from 1 to 10,000 (B. E. Spon, Ltd., London) are 
invaluable and inexpensive. For work in correlation where a calculating 
machine is not available, lajrge mtiltiplicaUon tables are ttsefol ; the least 
expensive is Zimnierrnann’s Meeheniafel, giving products up to 100x1,000 
(Wdholm Ernst und Sohn, Berlin). 
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AN ACCOUNT OF A TOUR THROUGH THE 
EASTERN SECTION OF THE COTTON 
BELT OF AMERICA 


BY 

W. BROWN, MA., JD.So., 

Imperial QoUege of Science and Tec^nology^ London. 

Thb present visit was undertaken primarily with a view to studying 
at first hand some of the pests to which the cotton plant is subject, 
and at the same time to gaining some knowledge of current problems 
of research in cotton cultivation generally. About two weeks were 
spent in the Cotton Bolt, first at the North Carolina Agiioultural 
Experiment Station at Ealeigh, thon at the South Oarohna Branch 
Experiment Station at Elorenoe, and lastly at the Delta and Pine 
Lands Plantation of the Pine Spinners’ Association at Scott, 
Mississippi Most of the time was spent at the two former, where 
full facilitios were afforded by Drs. Winters and Lehmann at Ealeigh 
and by Dr. Armstrong at Elorence. I am also indebted to Mr, L. 0. 
Watson of the Watson Seed Company at Horenoe for much help 
in connection with the wilt disease problem. 

At the date of arrival at Ealeigh (August 13) the cotton crops 
were still green and flowering freely, and no opon bolls were to be 
seen. La the neighbourhood of Florence the crop was much more 
advanced, and picking was prooeedmg on the earlier and drier fields. 
By the time the Delta region was reached, picking was in full swing, 
BO that altogether on opportunity was afforded of seeing the crop in a 
considerable variety of stages. 

In Dr. Winters’ department at Ealeigh considerable attention is 
paid to the teaching of the general principles of cotton cultivation, 
and in this connection a representative coUeotion of cotton varieties 
is mamtained in the experimental grounds for demonstration pur- 
poses. lEhese comprised about a dozen varieties of Upland type, 
one of Sea Island, and one of Pima (Egyptian t 3 rpe). The Sea Island 
plants at Ealeigh were the only ones of that type seen in the United 
States, as the industry has almost, fi? not quite, died out thore of recent 
years as a result of the ravages of the boll weevil. This is due to the 
Sea Mand type being a more slowly maturing plant, and in particular 
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to the fact that the bolls of Sea Island cotton harden more slowly 
than do those of Upland types, and so are exposed for a longer time 
to the risk of puncturmg by the weevil. 

The two varieties most in favour in North Carolina are the 
Mexican Big BoU and the Cleveland, the former with a l>;^inch^ 
the latter with a ^|-inch staple. From the grower’s point of view 
the two varieties are of about equal merit, the Cleveland variety more 
or less compensating for its shorter staple by a somewhat higher 
yield. The field crops in the neighbourhood wore not tall, as they had 
been held back by a drought earlier in the season, but the general 
anticipation was that a good crop would be realized. In some of the 
fields visited the crop was estimated at three-quarters of a bale per 
acre, which is distinctly above the average yield for the whole cotton 
belt (rather less than three-fifths of a bale per acre). 

An experiment in cotton breedmg is being carried out at this 
station under the diroction of Dr. Winters, and has reference to the 
inheritance of “ fuzz ” on the seeds. Strains of the ** King ” variety 
are used for this purpose, and according to the work done hero naked- 
ness in seeds is dominant to fuzzmess. As this result has been called 
in question by another worker, the selfed Fa generation is being grown 
in order to obtain further evidence. The quality of nakedness in 
seeds has of late years come more into favour than formerly as the 
absence of fuzz favours speedier germination, a matter of importance 
under boll weevil conditions. Naked soeds have the further advan- 
tage of being easier to sow and easier to disinfect for the control of 
seed-borne diseases. Hitherto they have been objected to from the 
general idea that fuzzloss strains are inferior in other respects. 

It has been shown that more or less all degrees of fuzzmess can 
be obtained simply by selection within a variety, so that there is no 
need to carry out any particular crossing schome in order to gain this 
result. This, it was gathered, is the general attitude throughout the 
cotton bolt in the matter of breeding for any purpose~viz., that an 
almost endless series ahoady exists, so that most commeioial noeds 
can bo satisfied simply by a continued process of seleotioii. The 
prosenb requirements are not so much for new types as for purifica- 
tion of those already in use, with an ultimate gain in productiveness 
and uniformity. The general objection raised to crossing is that 
it requires as a rule seven years longer in order to stabilize the chosen 
strain than is found to be the case with the process of straight sbleotion. 

As regards the work being carried out at the North Oaxolina 
Station on cotton cultivation, more attention seems to he directed at 
present to the other crops which are included in the rotation than to 
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the cotton plant itself. The soils of the eastern cotton states, and 
more particularly those of the coastal plain areas, are of a very light 
nature, lacking in humus and hungry as regards manure. The ques- 
tion of leguminous intercrops as soil builders is therefore well in the 
foreground, and a good deal of attention is being paid to the culture 
of various legumes at the North Carolina Station. Tho crop which 
is receiving most attention in this direction is tho soy-bean, which 
appears to be coming into favour in place of the cowpea. Tho reason 
for this is ibs greater utility as a forage crop. In tho coUege fields 
a large number of varieties are on view. They show a lomarkable 
degree of variation in habit, somo boing erect and stocky, others 
scrambling, some tall, others dwarf, and so on. A considerable 
amount of actual crossing and selection has been, and is being, carried 
out at present with a view to raising improved varieties. 

Except for a very few varieties which are resistant, neither soy- 
bean nor cowpea can be safely used to intercrop with cotton on land 
which is infested with the wilt or the root-knot organisms. In such 
a case the custom has been to plant one or other of the resistant 
varieties of cowpea, but of late the varieties of velvet bean, which is 
immune, have come into favour, and these likewise are receiving 
attention from the point of view of improvement. 

With regard to the prevalence of diseases, the season had been 
on the whole rather diy, and thus some of the diseases which are 
favoured by wet weather were rather difficult to find. However, 
examples of all the diseases which are of any consequence m the 
eastern states were seen, either at Baloigh or at Florence. At 
Ealeigh the only one which was at all common was the bacterial 
disease, chiefly in the form of angular spots on the leaves, though 
here and there the first symptoms of boll attack were soon. Tho 
black-arm stage of this disease was not obsorved; in this form it is 
not at aU so common on Upland as on Egyptian and Sea Island 
types, and it does not appear to be a matter of great consequence 
except, perhaps, in abnormally wot years. 

The experiment station at Florence, S.O., which is a sub-station 
of the South Carolina Agricultural College, is mainly concerned with 
the study of the boll weevil problem. A period of three days spent 
there was very instructive of the change in methods and in objectives 
which the coming of the boll weevil has enforced in cotton cultivation 
in America. Old varieties have had to be abandoned (of which the 
Sea Island types are one illustration), new ideals have arisen in breed- 
ing and sdeoting, and methods of cultivation have undergone change. 

The essence of the position under boll weevil conditions is that the 
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later maturing part of the crop is practically wiped out. Wet years 
and wet situations favour the weevil, and therefore all tendencies 
to rank growth, overcrowding, horizontal and low branching, etc., 
favour the attack. Tho aims kept in view are now somewhat as 
follows: to develop by solection or, if necessary, by crossing, early 
maturing strains in so far as this can be effected without loss of lint 
length; to select varieties which develop a maviTm iTn of bolls in the 
early part of the season, and which have rapidly growing and harden- 
ing bolls; to reduce to a minimum shedding of the early formed bolls 
by cultural methods which render the plants less sensitive to spells of 
drought (this means the keeping up of the humus content of the soil); 
to encourage a more upright type of growth, and to reduce the number 
of lower spreading branches, and generally to aim at having more plants 
to the row and each plant smaller than formerly. This new type 
of plant is developed partly by solection, and partly by late thinning, 
whereby the lower branches tend to be inhibited. Over and above 
these palliative measures of a cultural nature is the campaign to 
reduce the amount of attack by direct measures against the weevil. 

The research programme at the Florence Station is of a very 
elaborate character, involving botanical, entomological, and agri- 
cultural investigations. A comparative study is being made of the 
rates of dower bud and boU development, together with determinations 
of the minimi im size and age of flower bud (“ square ”) which is 
capable of hatching out a weevil, and of the maximum age of boll 
wiioh can be ponoiratod by the egg-laying female. The flower buds 
are attacked at any ago and are shed, but it is only when the bud has 
reached a certain sizo that it is capable, even under favourable 
weather conditions, of hatching out a weevil. With regard to tho 
penetration of tho bolls, the interesting point has been noticed 
that it is the iimor layer of the capsular wall which finally prevents 
tho egg from roaohing the interior of tho boll. Many cases wero seen 
where the boll had been pierced on the outside, W the egg had 
lodged in the hard inner wall of the carpel and produced there a 
small innocuous gall. There aro considerable differences among 
varieties in the rates of hardoiung of this inner layer (Sea Island 
varieties in particular being very slow in this respect), and the degree 
of escape from boU weevil varies accordingly. 

The fact that the weevils developing in the shod squares or bolls 
are destroyed if exposed to strong drying in direct sunlight opens up 
certain avenues of attack. Cultural methods are directed towards 
hiteasifymg exposure to sunlight of the soil between the rows, hence 
the movement towards smaller plants with a more upright and less 
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branched habit. For the same reason it is advocated that the 
ground between the rows should be cultivated into a kind of groove 
so that the shod squares will tend to gravitate into the middle, where 
they will be more exposed to insolation. Similarly, the rows should 
run north and south, so as to allow the midday sun to get freely at 
the ground between them. 

Expeiiments are also bomg carried out to see whether it is practic- 
able to destroy the oncoming broods of weevils by harrowing them 
under. This method appears risky, as it more or less insures that the 
weevils will be kept from drying up, so that any success along theso 
Imes will depend on how far tho weevil is capable of working its way 
up through the soil. 

A very detailed bionomical study is being made of the insoot itself: 
the date of its emoigence from hibernation; the percentage of survival 
over winter in different substrata such as pinewood humus, com 
stalks (the percentage of suivival is actually very small); the flying 
and migrating habits ; the number of boUs which a single female can 
parasitize, etc. 

The so called “ Florida ” method of weevil control has been care- 
fully tested out at this station, and has been found to give definite 
results, not only from the point of viow of increased yield, but of 
increased profit as well. In both these particulars, however, it has 
proved inferior to the calcium arsenate method of dusting. The 
“ Florida ” method consists in the removal of all I ho squares from 
the plants at about tho time when all the weevils have emerged from 
hibernation (say the third woek of Jime). The underlying idea is, 
of course, to destroy the first brood of the insects, and thereby to 
reduce effectively the number present at the time of maximum flower- 
ing of the crop. The results obtained show a very effective control 
up to about the end of July— -in fact, up to this point, a degroe of 
control decidedly bettor than is obtained by calcium arsonato dusting. 
But from about the beginning of August tho plots troatod by the 
" Florida method tend to approximate to the conditions of the un- 
treated plots, and thus in the aggregate to fall much behind the plots 
which have received the calcium arsonato dusting. Under American 
conditions of labour costs, the single stripping of the squares costs 
folly three times as much as a single application of calcium arsenate 
dust. 

The testing of various insecticides, with a view to determining the 
most effective preparations and the best methods and times of applioa- 
tion, constitutes, perhaps, the major portion of the work of the 
Motence Station, Various proprietary articles have been tested and 
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found to be inferior. Calciuiu arsenate in one form or another 
proved the moat effective insecticidal agent, and every effort is being 
made to perfect the technique of applying this poison. Two main 
methods of application have been on trial, one in the form of a sus- 
pension in sugary water which is put on either by a mop or by spraying, 
the other in the form of a dust. The dusting method has so far given 
the greater measure of success. One striking result obtained is that 
applications of the poison in any form are remarkably ineffective early 
in the season. No advantage, it appears, is gained by dusting or 
spraying during the pre-square stage of growth. 

The number of weevils that can be found on a plant is no indication 
of the number actually present, as they hide very effectively in the 
daytime. Even in a badly infested field it often requires some time 
and patience to find one. Thus it is not practicable to measure the 
state of infestation of the various experimental plots by counting the 
number of weevils present. The method adopted is to begin the treat- 
ment in each case on plots which already show 10 per cent, infesta- 
tion of the squares. Dusting is done, whenever possible, while dew 
is on the cotton plants and while the air is as calm as possible. A 
considerable number of applications (up to 10) may be given at about 
four to five-day intervals. 

The general impression conveyed by the work of this station is that 
it is being very well done. Nothing is being left to chance, and the 
whole ground is being systematically explored. Much of the work is, 
of course, of a semi-routine character, involving endless counts of 
squares and bolls, punctured or otherwise. Needless to say, the carry- 
ing out of an investigation on this scale requires a very considerable 
staff of fidd recorders. 

A noteworthy feature of the boll weevil has already been alluded 
to— viz., that they are difficult to find even where they may ho 
abundant. Furihoxmoro, the exiomal damage to the boBs is insignifi- 
cant. A damaged boll shows nothing on the outside beyond a pin- 
head-sized rough swelling (the point where puncturing took place), 
which, in fact, is more easily found by feeling with tho fingers than by 
seeing. With this negligible amount of outside damage, tho whole 
contents of the boU may be and usually are ruined. The presence of the 
boU weevil thus introduces considerable possibilities of error into crop 
forecasting — ^thal is, so long as the boUs are immature. When the boUa 
open, the damage due to the weevil attack becomes sufficiently obvious. 

There are, however, two ways iu which the amount of boll weevil 
infestation may he roughly judged. On the one hand, a field which 
is flowering freely is one which is comparatively free of infestation; 

HI. 3 18 
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on the other hand, a field which shows marked unevenness in size of 
plant is one which is probably already infested. The taller plants, 
on examination, will prove to be badly parasitized. They have shed 
most of their bolls, and in accordance with the well-known rule they 
continue to put up new growth in the effort to make good the loss. 

The angular leaf-spot disease was met with here quite frequently, 
but not producing appreciable damage. The same applies to an 
AlUrriana disease of the leaves, but apparently it was only the older 
and more or less moribund leaves that were attacked, so that there was 
probably no real damage. A certain amount of anthraonose on the 
bolls was also met with, but the season had been too dry for any note- 
worthy outbreak of this disease. Anthracnose is said to be becoming 
commoner in the cotton belt than formerly, and in the aggregate the 
damage efiected is considerable, but apart from occasional years and 
particular localities, it does not receive much attention. A few patches 
of wilt were seen on the station grounds, but bettor illustrations of 
this were met with later in the same district. 

Two days were spent with Mr. L. 0. Watson, tho breeder of one 
of the best-known wilt-resistant varieties. The “ Dixie ” variety 
was originally obtained by selection on wilt-infested land, but proved 
to be too late in maturing under weevil conditions. It was therefore 
crossed in 1910 with an early variety — ** Triumph ’* — ^and the present 
Dixie Triumph ” is a selection from the cross. It was not until 
about 1919 that tho strain was fixed. After a further four years it 
had been multiplied up to a field scale. (Tho rate of multiplication 
of cotton seed on a large scale is given as about fifteen, though this 
figure can be much exceeded in small plots.) Visits were paid to the 
plots where the original selections are being made, the seed from each 
selected plant being grown in the following year in a row by itself, 
and only the most promising rows being selected. Tho host rows 
aaro then grown on plot scale, and in the following year on field soalo. 
This process of continuous selection is being kopt up from year to 
year, and in every case on land which is known to be infested with 
wilt to such a degree that tho ordinary varieties cannot bo grown 
suoo^fully. It is only by this means that the wilt-resistant quality 
can be guaranteed, as any susceptible plants are antomatioaJly selected 
out by the fungus itself. Any plants showing a trace of wilt are care- 
fully rogued out. They are easily detected from the appearance of 
the leav^, and the presence of a black stain in the vascular strands 
affords conclusive proot 

Visits ware paid to two farms in the neighbourhood, on each of 
which about 100 acres of “ Dixie Triumph were being grown for 
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seed purposes. The soil of both farms was well infected with wilt, 
and it was very striking to see a heavy crop of the resistant variety 
in a particular field where the cotton crop had been a complete 
failure in the preceding year through wilt attack. 

In tho course of this trip a good deal of wilt was seen as the soil 
thereabouts was generally of a light, sandy textm*e and therefore more 
susceptible to wilt. “ Exist,” associated with scarcity of potash, is 
also a feature of such land, and a considerable amount of this was seen. 

In the neighbourhood of the selection plots, the “ root-knot ” 
(Heterodera) disease was found abundantly on okra (a malvaceous 
vegetable) and tomato. It was not seen on cotton, though the latter 
is susceptible. Eoot-knot itseH does not severely damage cotton, 
the galls foimed being quite small, but it is dangerous inasmuch as 
it piedisposes to wilt, and in the presence of root-knot the immuni ty 
of wilt-resistant varieties tends to bieak down. When both the wilt 
and the loot-knot diseases are present, the latter must first be elimm- 
ated before wilt-rosistant varieties are planted. This is effected by a 
three years’ rotation in which only crops immuno to root-knot are 
planted. Such are the cereals and various legumes — ^viz., velvet 
beans, peanuts, and the resistant varieties of cowpea and soy boan. 

The visit to tho Delta and Pine Lands Plantation unfoitunatcly 
lost most of its interest through the absence on holiday of Professor 
Ewing, the breeding export. This plantation of about 50,000 acres 
is devoted almost exclusively to cotton. Between cotton mops the 
land is simply left fallow. The method of woikmg this large planta- 
tion is iuteresting. The estate is lot out to farmers on a profit-sharing 
system, and those again sublet to negro famdieB, also on a profit- 
sharing system. Tho farmer supplies mules, implements, caprtal, 
etc., while tho negro families supply tho labour. 

The whole area is planted out with two qurte recent vaneiies of 
long-staplo Upland, tho ono having a slightly longer staple, hut being 
a somewhat lighter cropper than the other. Tho breeding and 
selection plots from which those varioiies wero derived wore seen, but 
full explanation was not available in the absence of Professor Ewing. 

The visit to tho Delta and Pmo Lauds Plantation marked the finish 
of this trip as far as the Cotton Bolt was concerned. Originally it 
had been intended to visit a number of other stations in the southern 
states, but limitation of time finally prevented this. The detailed 
programme of the tour was prepared at Washington with the assist- 
ance of Dr, Gilbort and Mr. Cook of the Bureau of Plant industry, 
and it is with great ploasuro that I record bore my thanks to both theso 
gentlemen for their invaluable hdp in this connection. 
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FIFTH ENTOMOLOGICAL PROGRESS 
REPORT (AUSTRALIA), SEASON 1925-1926 

RBOsmiD mou 
E. BALLARD, 

CoUon Unfomdogist appointed by the Corpmation, attached to the ConrnonweaUh 

Oovetnmcni of Autitalia. 

The present cotton season was chaiacterized by early rains followed 
by a very long period of dry weather. !Fhose farmers who had had 
their land prepared early secured a good stnko, but generally speak- 
ing, sowing was late, and took place in November and December. 
In many ways conditions were similar to those of 1928-24, and have 
been attended by the same results. 

The early-sown crops were mostly affected to a greater or less 
degree by cut-worms {Euxoa radians). These caterpiUars eat the 
leaves of the seedlings, and in some cases cut the stems. A certain 
number of farmers lost the whole of the first sowing and were forced 
to replant. The attack was general by the time I returned from 
New Guinea, and I immediately notified through as many newspapers 
as possible the remedies to be used. 

On the Besearch Station at Biloela and at the Agricultural College 
at Gatton, and also on my observation plot at Government House, 
Brisbane, we were able to chock the attack at the outset. The 
usual out-worm bait was applied with complete success. At Biloela 
the outbreak was immediately checked by paradichlorbenzene, a 
crystfdline substance used in North Queensland for checking the 
ravages of the cockchafer grubs attacking sugar cane. Its use was 
first brought into practice in the United States. Whon in contact 
with the soil a poisonous gas (tome only to insects) is evolved which 
rexuains in the soil for a considerable period. The drawback to its 
use is that it is very expensive (Is. 8d. lb. in bulk). It was not, 
therefore, recommonded to the farmer, who was advised to use an 
arsemc-poisoned bait. Attacks by out-worms usually take the farmer 
by surprise, and by the time he has ordered the necessary insecticide 
the damage is done and the crop lost. Bearing this in mind, I have 
endeavoured to get some of the Local Producers’ Associations to koep 
a stock of oaldum arsenate dust (the insecticide most likdy to be 
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required by the farmer) which they can sell to those requiring it at 
cost price. I am awaiting the result of my suggestions. Three or 
four secretaries have promised to put the matter before their members. 

It was stated above that the dry spring of this season resembled 
that of 1923-24. One of these resemblances is the damage that is 
being dono in certain areas by the maize grub {Helioffiis ohsoleta), 
which over nearly the whole cotton belt in 1924-25 did very little 
damage, but which was very severe in 1928-24. I anticipated such 
an attack this season, and published the results of our work with a 
maize trap crop, and asked for the co-operation of the farmers for 
this season. Very few, however, responded to the suggestion, but 
at Biloela the whole of the farm crop, with the exception of one plot, 
was protected in this way. It is as well that this had been done, 
for in the vicinity of the farm and on the farm itself the maize grub 
population is very high — as bad as anything I have seen before. 
As a result of this even the trap crop did not attract all the moths, 
and there was some overflow on to the cotton, more especially the 
late-sown cotton. In spite of this the “ bottom crop ** of first formed 
bolls was saved, and it is the destruction of these that proves so 
great a loss as there is nothing to hold the plant down, and, especially 
on certain sods, the plant produces only vegetative growth, and does 
not set any squares. 

This late-sown cotton was in its most attractive condition — 
i,e., squaring— just as the maize grub population was approaching 
its maximum. Where trap crop maize had been planted the great 
majority of moths laid on this instead of on the cotton, and thus 
the first formed squares were saved. Laying was still in progress on 
the second sowing of maize at the time of my visit to Biloela, and 
though some eggs were being laid on the cotton the great majority 
were on the month-old maize. Next to the Besearch Station is a 
selector who has some 80 acres of cotton sown late, the same time 
as the bulk of the station crop. About half of this area is away 
from our trap crop rows, and on this part, although there was at 
first promise of a fine crop of cotton, little or no bottom crop has 
been able to reach maturity, nearly all the first squares having been 
eaten by the maize grub. Though one’s sympathies are with the 
farmer who had taken a lot of trouble with this, his first crop of 
cotton of his own, yet one could not holp being gratified at the success 
of the trap crop in protecting our own cotton in the face of such 
a heavy attack. This selector’s land, where it came under the 
influence of our trap crop, which it did to a slight extent, showed 
a very much greater number of maturing bolls, even though the 
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protection was only partial. We are having this farmer’s crop 
dusted with calcium arsenate both as a demonstration of its use 
and as a protection for the station crops. In this connection I 
might say that it is desirable to purchase for the station a horse- 
driven dusting machine which could, where necessary, dust crops 
for farmers on contract. I think that a communaUy-owned dusting 
machine of this land would be very useful in districts where farms 
are situated close to one another, as they are in the Upper Burnett 
and Callide settlements and in other parts of Queensland. 

One plot of cotton (about 3 acres) on the farm which was not 
protected by a trap crop had to be dusted once. This crop was 
sown early, and the usual rotation maize near-by afforded sufficient 
protection for it early in the season so that a good crop of boUs has 
already ripened. The succeeding squares were, however, mfected, 
but one application of 6 lbs. per acre was sufficient to check the 
grubs. It is my intention to try this dust diluted with lime so as 
to bring the cost more within reach of the farmer; Is. 4d. a pound 
or 7s. to 10s. an acre is, I consider, rather too hi^ a price to pay 
exclusive of the cost of labour. 

To return to the subject of the trap crop. The problem naturally 
arose as to how to dispose of the crop when it was cut, as it must 
be out groen and not allowed to mature. This part of the whole 
question has, I thmk, been settled by the co-operation of the Cotton 
Section and the farm manager at Biloela. As each successive planting 
of maize is cut, it is being put into a stack silo. The cutting is done 
by means of a shde or sledge to which is attached a scythe blade. 
By usmg a stack silo the farmer gets a reserve of fodder for his dairy 
herd (cotton-growing being usually an adjunct to dairying), and he 
also acquires the habit of fodder conservation. This helps to pay 
for the time spent in planting and cutting the trap crop. At the 
end of the season I hope to be able to publish tbo full cost, including 
labour, of this method of cotton crop protection, so that it can be 
compared with the cost of dusting, 

I shall also be able to tell whether the maize crop is sufficient to 
trap the Peach Moth {Conogethos pvnctiferalis). Normally, as has 
been stated in former reports, the Peach Moth does not attack the 
cotton until the maize second sowing is drying off. With the trap 
crop maize there is one sowing a month later than the normal last 
sowing done hy maize growers. Thus growing maize will be available 
for the moths to lay in when in normal oiroumstanoes they would 
attack the cotton owing to the absence of maize. In a season when 
the cotton crop ripens early, as happened last year (1924-26), Peach 
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Moth damage is very slight, or even absent. With so much late- 
planted cotton I expect Peach Moth damage to be heavy in the 
present season. An early ripening crop gets a large proportion of 
its bolls set before either maize grub or peach grub is in sufficient 
numbers to do any serious harm; a late crop is most vulnerable at 
the period when these two pests are at or near their maximum con- 
centration. Both, so far as one can leU from three seasons* observa- 
tions, are dependent on the maize crop. Where only cotton is 
grown and there is no maize. Peach Moth grubs attack the cotton 
early in the season, as has occurred in some parts of Queensland 
this year. 

The Entomological Section is very short-handed, and has been 
unable to supply me with an assistant this season; moreover, the 
field staff of the Cotton Section is not so large as last year, as there 
were not sufficient funds for the graders (who before the ginning 
began assisted the field staff) for travelling. In consequence, I 
have not beon able to keep in touch with all parts of the cotton belt. 

In Brisbane I have been studying the maize grub with reference 
to its parasites, which this year seem very scarce, and the reactions 
of the grubs to soil temperatures and soil condition — e.^., moist and 
dry soils, etc. — ^the idea beiog to see whether jfrom certam conditions 
of temperature and rainfall one could forecast the likelihood or other- 
wise of a severe outbreak in any particular season. So far it would 
seem that very moist soil is inimical to development of the pupsa, and 
during continued rain accompanied by high atmospheric humidity 
a bacterial disease becomes very prevalent. Studies of this nature 
would have to be extended over several seasons before any final 
decisions could be reached, but they have an important bearing on 
the whole problem. 

When the Stainer {DysderGus sides) arrives in the fields I hope to 
be able to evolve some means of controlling it, as it is an insect of 
first importance. So far this season it is conspicuous by its absence, 
although it should have put in an appearance some time ago, as all 
the oarly-sown crops are in the stage when they are most attractive 
to it. 

BsisBiJsrii, 

J^ebma/ry 3, 1026, 
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COTTON-GROWING STATISTICS— VIII 

OOMPIUBID BY 

JOHN A. TODD 

In the issue of April, 1926, we gave a table (No. VII.) showing the 
position of American cotton in the world’s supplies. That table now 
requires revision for two reasons of special interest. In the first 
place, the American crop of 1926 carried still further the remarkable 
recovery which the 1924 crop had made from the very low levels of 
1921-1923. The figures available are not yet quite final, but it is 
obvious that the crop will slightly exceed 16 nuUion bales excluding 
linters, and the linters crop will certainly exceed a million bales. 
The result is that the total crop including linters is certain to estab- 
lish a new record ; in fact it may do so even excluding linters, for the 
1914 crop in equivalent bales of 600 pounds gross reached the total 
of 16,184,930 bales, and the corresponding figure for the 1926 crop, 
though at present it is only 16,086,906 bales, may easily be added to 
in the final adjustment. It may be noted in passing that the increase 
of the linters crop is largely due to the increasing demand for linters 
as the raw material for artificial silk. The record linters crop was 
1,380,714 bales of 600 pounds gross in 1916-17 when the demand 
for linters for munitions purposes was at its highest, and it is possible 
that even that figure may be equalled this year. This new demand 
is going to make a big difierence in the value of linters, and therefore 
in the probable supply m future years, and will add considerably 
to the confusion already caused in American crop statistics by their 
inclusion or exclusion. 

The second point of interest in the table is the much larger pro- 
portion of medium or Grade II. cotton now attributed to India. 
In the issue of July, 1924, we gave a table of the Indian crop by 
varieties, distinguishing between those mainly below | inch staple and 
those of I indi and above. The publication of that table attracted 
a good deal of attention, and moidentally led to its correction in certain 
respects, it being pointed out that certain varieties which we had 
included as under f inch staple normally average a length above that 
class, especially Barsi and Nagar and Hyderabad Gaorani, while on 
the other hand other varieties— 4.e., Coixulla, Burma, etc. — which 
we had placed in the |-inoh category should be transferred to the lower 
grade. In revising this table we have therefore given effect to these 
oorreeidons, and the opportunity has also been taken to bring the 
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table domi to date. The result is to bring out a really surprismg 
total of what would in India be called long-staple cotton, the total 
amounting in recent years to above 2^ million bales of 400 pounds. 
The question is whether the whole of this should be included as part 
of the world’s supplies of Grade 11. cotton in Table VII. above. Even 
converting the figures to 600-pound bales, the totals are still so 
large as to make one a little dubious whether the figures do not give 
an exaggerated idea of India’s contribution to that grade. We feel, 
however, that the only logical course is to give the figures as they stand 
with this explanation and caution. 

The result of the inclusion of these larger Indian figures is to reduce 
considerably America’s percentage of Grade IL, but even so the United 
States can now claim fuHy 80 per cent, of the world’s supplies of this 
class of cotton. 

Another interesting point in the Indian table is the very hi^ 
average yield of the crop for the last five years. The division of the 
crop into short and long staple, and the rapid growth of the latter, 
suggests a possible reason for this. It will be noted that lor the last 
four years the average yield of the long-staple section has been con- 
sistently higher than the short-staple section, though this was seldom 
true in the previous years. Does this justify the hope that the 
improved cultivation and better seed selection in tho case of the longer- 
stapled varieties may lead to then: giving a higher yield normally ? This 
would be a distinct achievement, because the longer-stapled varieties 
used to be regarded as giving a smaller yield than the short staple. 

TABLES V.— POSITION OP AMERICAN COTTON IN THE WORLD’S STJPPUBS. 


Btiea of 600 Ubs. Approximately 
(000*0 Omitted), 

low. 

1020. 

1921. 

1922. 

1928. 


1926 

World’s crops 

27,919 

21,466 

16,664 

20,319 


26,777 

30,190 

Amnnoan 

10,738 

13,700 

8,360 

10,320 

nfnCiil 

14,497 

17,100 

Peroontage of total 

60 

64 

50 

61 

61 

64 

67 

Chade IX. Medxum. 








Russia 

SOO 

50 

20 

20 

100 

150 

300 

China 

250 

150 

150 

200 

200 

200 

200 

Brazil 

406 

463 

660 

668 

612 

610 

760 

Mosioo 

112 

211 

166 

161 

169 

267 

216 

Other South Amerioan .. 

U 

38 

61 

71 

120 

148 

200 

Aftioa (Non-Biitish) 

3 

10 

16 

20 

33 

36 

1 35 

Smwe Orops : 

Axsioa, (EMt, West, and South) 

47 

102 

64 

99 

148 

230 

243 

Malta and Cyprus . . 

6 

2 

2 

1 

2 

3 

3 

Australasia and Iraq, .. 


1 

2 

8 

10 

14 

11 

India . . 

750 

004 

1,380 

1,749 

1,882 

2,088 

2,164 

American . , 

10,738 

13,700 

8,360 




17,100 

Total . . 

18,826 

16,621 


18,207 

U,077 

18,246 

21,211 

Ameiioon per cent, of Qrode H. 

89-0 

87-6 

78*0 

78*1 

77*1 

70*6 

80*7 


PigocM in ItaJios axe estuunlies. 
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TABUB vn.'-EKPIBB COTTON CROPS lOR SEVEN VEARS 1919-26, EXCLUDING INDU 

(In JaUes of 400 lbs.) 



* No esixmates as yet recdlved. f Total incomplete 
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NOTES ON CURRENT LITERATURE 

COTTON IN INDIA. 

270. liDfDiA. (Abstr. from the Manoh, Quoit d. Cond. Ann. Beo., 1925, pubd. 
January, 1926, p. 48.) “ With the disappearanoe of the Exoi&e duty, and thore- 
fore the removal of its only substantial grievance againat the Government, the 
Indian cotton mill industry will bo forced hereafter to rely for further improve- 
ments on measures within its own volition. The four main problems atiU con- 
fronting the industry, in order of importance, are (1) the attainment of a higher 
standard of efficiency and probity in management; (2) a ouitaUment of the 
‘ absenteeism ’ among the mill employees, especially immediately after pay-day, 
which involves substantial and economically tmjustifiable additions to the cost 
of production; (3) the high rate of exchange; (4) Japanese competition, which con 
be combated, &oally, only by denouncing the Indo- Japanese Trade Convention 
of 1005, or alternatively imposing a preferential tariff on imported piece goods 
and yam. In relation to the Bombay mills in particular, it is evident that the 
abolition of the Excise duty concurrently with the re-estabhshment of the former 
wage standard merely restores the situation existent before the heavy accumula- 
tion of miU stocks forced mill-owners, in eflect, to declare a look-out. It follows 
that the process of rehabilitating the Indian cotton industry is only beginning, 
and that the most formidable difficulties have still to be faced.” 

271. IimxA. 1 T SonsKOB Cobobbss, 1026. At a joint discussion on “ Some Modem 
Problems of Scientific Research for the Improvement of Cotton Growing ” the 
following papers wore given; ” The Study of the Cotton Pibre,” by A. J. Tomer; 
“ The Improvement of the Plant,” by Trevor Trought; ” Reduction of the Loss 
caused by Diseases,” by G. S. Kulkami; ” Reduction of the Loss caused by 
Insects,” by M. A. Husain; '* Special Problems of Cotton-Growing on the Black 
Soils of the Peninsula,” by A. Howard and H. A. Hyde; ” Special Problems of 
Cotton-Growing in Canal Colonies,” by W. Roberts, All the papers ate well worth 
careful perusal, but owing to tho limits of space are too long to abstract in Gio 
present number, 

272 . iNDiAJr OoTTOU; Cost Ea.otobs. By W. Kuske. (Abstr. from Joitm. o/ 
Tesst, In it., xvii,, 1, 1920, A27,) The high price of Indian cotton is attributed to 
high cost of production and to gold loilation, and tho relation of the latter factor 
to cost is discussed. 

273 . Tiuotobs rsr thh NoEmBBisr Cieojub ob thb OHNoaiaL Pboyinobs. By 
J. H. Ritchie. (Abstr. from Joam. o/ India, vol. xxi, 1, 1926, p. 27.) In 
the north of the Central Provinces a very large area of land has gone out of cultiva- 
tion owing to the deep-rooted and obnoxious weed htne grass {Saadumm spon- 
tanewn). Txaotots have been suooossfully used to bring snob land onoe more into 
oultivation. It is g.uite intraotahle to the ordinary plough. 

274 :. Histobioaii RarsiEBNOsi to Cotton in India. {Anglo-QvjanUi Ortrly. 
Joum.t xviii., 3» 1926, and subsequent number.) A brirf historical aooount of 
cotton in India from early times to the present day. 

Thm RoBtANON OB TEN PxiODOb:. (Agr, Joutn. cf India, toI. xxi., X* 1926, 
p. 62.) 
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COTTON IN THE EMPIltE {EXCLUDING INDIA). 

276. Tte following Reports have recently been received: 

Fiji. “ Annual Report for 1924.” 

JjwZiff. “ Report of tho Millownera* Association, Ahmedabad, 1924-26.” 

Queensland. " Annual Report of tho Department of Agriculture and Stock, 
1924-26.” 

Sierra Leone. ” Annual Report of the Lands and Forests Department, 1924.” 

St. KiUs-Nevis. “ Report on the Agricultural Department, 1924-25.” 

Tanganyika. “Report of the Department of Agriculture for the Year 
1924-26.” 

The Imperial College of Science and TecJmology, London, “Eighteenth 
Annual Report, 1926.” 

277. OoTOON Gnownra nr the Empibb. (Abstr. from Manch. Chuard., April 1, 
1926.) An account of a tour made by Mr. W. H. Himbnry, General Manager 
of the British Cotton Growing Association, and Mr. J. M. Thomas, a member 
of the Council of the Association, through the cotton-growing districts of India, 
Kenya, Uganda, Tanganyika, Sudan, and Egypt. Mr. Himbnry reports that 
what he seen has greatly strengthened his conviction that there is a great 
future for cotton-growing in the Empire, and that the time is coining nearer when 
the needs of Lancashire will be supplied from this source. 

278. AFRICA: East Abeioa. We have received from the Department of 
Overseas Trade a copy of the “ Report on tho Trade and Commerce of East 
Africa,” September, 1926, by C. Kemp. Cotton is dealt with on pp. 18 to 20. 

279. Kbuya. Tours m the Native Deserves, and Native Devdopmord in 
Kenya. By E. B. Denham. (Omd, 2673. Obtainable from H.M. Stationery 
Office. Price 6d.) 

280. Niobbia. a Survey of Factors affecting the Development of the Colton Plant 
in the Oyo and AheohUa Provinces of Southern Nigeria. By T. G. Mason and 
0. H. Wright. (Abstr. from the Foukh Ann. Bull, of tJie Dept, of Agr. of Nigeria, 
1026, pp. 3-31.) 

Summary/. — (1) Experiments have boon carried out (1924-26) in two areas, 
one in the Oyo Province and the other in the Abeokuta Province. These experi- 
ments have not revealed any signilloant differences in the yielding capacities of 
American and Native cotton. 

(2) The results indicate that the total number of open bolls per acre produced 
by American cotton on tho various plots was in a large moasui’e a function of the 
specific conductivity of the 1 to 6 soil extract. Differences in tho percentages 
of bolls shed, spacing, oto., were apparently of subsidiary importance. 

(3) In Native cotton, on the other hand, the total number of open bolls was 
inffuenoed not only by the salt content of the soil but also by the hj^rosoopio 
coefficient of the subsoil. The numbers of bolls wore probably also ailooted by 
the damage to the plant body caused by HdopeUis and Pseudomonas ; this damage 
is probably correlated with the hygroscopic coefficients, since compensatory 
growth is not usually marked on light soils. 

(4) Damage sustained in the later phases of the bolls* development resulted 
in great leas of crop in both types of cotton. Damage due to boUworms was con- 
siderable in both cottons, but loss from the internal boll disease was much more 
ptoimnneed in American cotton than in Native, whereas it seem? probable that 
the importance of anthraonose was second only to bollworms in reducing the yield 
of Native cotton. 

(6) la American cotton the staining of the lint was intimately associated with 
tbs internal boU disease; in Native ootton» on the other hand, aatinaonoso was 
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probably a more important factor than the internal boll disease in the staining of 
the lint, 

(6) A tendency on the part of Native cotton to postpone flowering until the 
termination of the rains was noted. This tendency has not been observed in 
American cotton. 

(7) A new disease of ootton, for which the term “ leaf roll ” bna been suggested, 
was discovered in the course of the work. 

281. Rhodesia (SouTHaBN). Aasisfed GoUon-Orowing. (Abstr. from the 
Afr. Cott. Jotim., vol. i., 27, 1926, p. 9.) At its last meeting the Ruluwayo 
Chamber of Commerce adopted a resolution to the effect “ That in view of the great 
benefits which the whole community would derive from the successful growing of 
cotton in this Colony, this Congress recommends the Glovemment to grant, where 
necessary, all reasonable financial assistance to ootton growers to enable them to 
test thoroughly the crop and its economic possibilities in Southern Rhodesia.” 

282. From the Shod. Agr. Joum., vol. xsiii., 2, 1926, p, 112, we quote tho follow- 
ing with reference to ootton: “ The totad acreage planted to cotton in 1924-26 
was 62,868 acres, yielding 6,888,462 lbs. of seed ootton, or an average of 93 lbs. 
per acre. The highest district yield was Darwin, with 200 lbs. per acre from 146 
acres, but the districts giving the best results wore: 




Acres. 

Tokd Tidd. 
(Lbs.) 

Yiddper 

Acre. 

(Ua.) 

Mazoe 

» € 

.. 16,838 

3,126,629 

197 

Lomagundi 

« • 

. . 7,464 

1,246,630 

167 

Nyamandhlovu . . 

• • 

. . 1,127 

181,776 

161 


With data only extending over two years, and those years of such widely 
differing extremes in the matter of rainfall, it is impossible to indicate which por- 
tions of the country are likely to prove most suitable for tho cultivation of ootton, 
but it is noteworthy that, as in o^er crops, Mazoe and Lomagundi are wollto the 
fore. 

No figures are availahlo as to the acreage likoly to he planted during 1925-26, 
but from such roports as are available farmers on the whole do not appear to he 
discouraged as to tho ultimate success of this crop, and a number appear to he 
trying tho eflfoots of ratooning with a view to obtaining an earlier harvest. Apart 
from other argumenis against this procedure, it remains to bo proved whether 
the crop will not mature too early and tho opening bolls be affected by the normal 
February rains. 

Tho total numbor of farmers who planted ootton during the season under review 
was 1,287, or 61*38 per cent, of tho farmers in the country.” 

288. The Ooiton-Breeding Skdion at Qatooma. By (J. S. Cameron. (Abstr. from 
BShod. Agr. Jomw., xxlii., 2, 1926, p. 120.) The author states that by tho existing 
arrangements tho Cotton-Brooding Station at Gatooma is financed by tho Govern- 
ment, with tho exooption of the toohnioal staff, who are employed by tho Empire 
Cotton Growing Corporation, whoso senior representative is responsible for tho 
general outline of experimental and investigational work, while the plant breeder 
in charge of tho station is, in turn, responsible for tho carrying out of the same. 

An outline of the first year’s programme, 1926-26, is given under the headings 
of Improvement Work, New Cotton Varieties under Trial, Miscellanoous Cottons 
grown for Observation, Spacing Tests, and Manurial Trials. (Cf. E. 0. Q. Ilev., 
voL iii., No. 2, 1926, p. 160 et e&j.) 

284. SotWH AfflaiOA. Q<Ato}>Qrmmng Oo 9 ta. By Max Olbbe. (Abstar, from the 
Afr, Jovm., t, 21, 1026, p. 3.) The author starosses the need for the uso of 
f ertilksetrs as an add to ootton estivation In South Africa. An aooomt is given of 
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experimonts carried out by Messrs. Bemey and Bloxam at Potgieteiarast in 1923- 
24 and 1924-26 to test the value of rook phosphate as a fertilizer used in oonjuno- 
tion mth superphosphate, and also in oonjunotion with bone meal and super- 
phosphate. The resets showed that inoroas^ profits can be made by the addition 
of rook phosphate to the fertilizer mixture. A table giving the costs, returns, 
and net profit per acre is also included in the artiolo. 

285. Gaiton Insect Investigations : Staff. (Extracted from the Jonm. of the Dpt. 
of Agr., March, 1926, p. 199.) Tho entomologists employed on cotton insect 
problems include the following: Geo. C. Haines, who is now giving full time to 
the direction of the work, under the Chief, Division of Entomology; A. J. Smith, 
who is stationed at Bustenburg, and has charge of life-history work, and is giving 
special attention to the cotton bollwonns; T. 0. Caims, who has been transferred 
from tsotse-fiy work in Zululand, and is now stationed at Elasorio, Eastern 
Transvaal, whore he is making a special study of bollworms in that district ; J. S. 
Taylor, who arrived from England on January 9, 1926. As soon as Mr. Taylor 
becomes acquainted with our cotton posts and conditions, he will be assigned a 
subject for study. The fifth cotton entomologist has not yet been appointed, 
but it is expected that the post will soon be filled.” 

286. Labour for Cerffoa. (Abstr. from the Afr. Gott. Journ., voL i., 26, 1926, 
P 11.) The Central Co-operative Cotton Exchange have addressed a letter to 
the Prime Minister appeol^g for assistance in providing a sufficiency of mtive 
labour for the growing and picking of the cotton crop. Among the suggestions 
put forward in the letter to ensure an adequate supply of native labour are the 
following; 

1. That the vacation period of natdvo schools be made to coincide with and 
extend over the cotton-picking season, in order that the cheapest and most easily 
procurable labour—that of girls and boys— may be ayailablo in the cotton fields 
duriug that period. 

2. That the period for whioh recruited labour may be engaged be extended. 
S. That strict medical examination of recruited natives bo enforced. 

287. The Reaction of Some Transvaal Soils. By J. J. Theron. (Abstr. in JExp. 
5to.Eeo„63.7, 1926, p. 616.) 

288. SunaiT. Cotton-Grenoing in the Sudan. By P. F. Martin. (Abstr. from 
the Text. Secoider, xliii., 516, 1 920, p. 86.) An interesting artiole, with excellent 
illustrations supplied by tho Sudan Government. 

289* Impressions of the Sudan, (Bast Africa, vol. ii., No. 70, 1026, and subsequent 
numbers.) An interesting account of a trip through therSudan, with a good deal 
of reference to cotton cultivation. 

290. TAiraASTtKA Tbsbitoby. In the Ann, Bpt. Dpt. of Agr., 1924-25, recently 
received, much information oonoemiug cotton cultivation in tho Territory is given 
imder the following heads: Seed distribution to natives; ploughing; marketing 
improvement and extension; experimental work at the Agrioultu^ Stations; 
cotton crop statistics; oontcol of pests and diseases. 

291. TJcustda. New Baihjoays in Uganda. (Abstr. from East A/rica, vol. ii., 76, 
1926, p. 620.) Construction work is now in progress on the extension of the Uasin 
Qishu branch of the Kenya-tJganda Bailway to a junetion with the Busoga 
Railway (which links Jinja on like Victoria with Nansasagali on Lake Kioga) at 
MbEdamui^ ^tion. 'When this extensiem is completed, tovmrds the end of next 
year, the main line of the Kenya-TIganda system will be physically connected with 
the Busoga Railway, leaving cmly the short Port Bell l^mpala line, seven miles 
kmg, detached from the railway network of Kenya and Uganda. 
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292. Australia, and Polynesia. Expet imental Worh on Cotton on Certain 
Queenslamd Staie Farms during 1024-25. By G. Evans, C,I.E. {Queensland 
Agr. Jowm., xxv,, 2, 1920, p. 133). A valuable report, which, does not lend 
itself to the purpose of abstracting. 

293. Queensland. From the report of Mr. G. Evans, Director of Cotton Culture, 
published in the Ann. Ept. of tlte Dept, of Agt. and Stock, 1924-26, we learn that; 
taken as a whole, the 1 924-25 cotton season, while undoubtedly better the 
two previous ones, proved somewhat disappointing after the exceptional promise 
of the early spring. An accoimt is given of the experimental -work carried out at 
the CaUide Cotton Research Station, Biloela, at the Monal Creek Experimental 
Farm, and at the Gatton Agriculture College. Hie demonstration and field work, 
and the work of the Government Cotton Olasser, Mr. L. L. Gudge. and his assistants 
are also described. Grants in aid of cotton research work have been promised 
by the Empire Cotton Growing Corporation and by the Commonwealth Govern- 
ment. During the season under review insect pests and diseases were responsible 
for some damage. The remedy for these in infected areas is stated to be m the 
hands of the farmers, who should remove and bum the plants as soon as the last 
profitable picking has been taken, and observe a close season during which no 
cotton shall bo above ground. 

294. Cotton Thinning and Spacing Experiments for the Season 1924-26. By W. G. 
Wells, (Abstr. from Queend. Agr. Jovrn., xxiv., 6, 1925, p. 532.) A description, 
with tables, of the thinning and spacing experiments caxried ont by the Depart- 
ment of Agriculture and Slock at the State Farms at Monal Cre^ Home Hill , and 
Biloela. The author concludes by stating that the problem of spacing the rows 
and the plants is a very difilcult one, and a system which gives the maximum results 
one season may be unsuitable entirely for the same soil under diifermit climatic 
conditions. Bach grower should experiment carefully to determine the distances 
which will give the best average jdelds over a series of years, rather than try to 
obtain a system which will give the maximum yields each season.” 

295. Tasmania. Cotton MiU. (Ah&tr.from Tcarf. Recorder, xliii, 616, 1926, k. 101.) 
” The Government of Tasmania has received information that a large tract of 
land has been purchased in the island by an English firm for the purpose of building 
a textile factory on the site. The development is an important one for the anti- 
podes, since it is proposed to manufacture Queensland ootton, which, it is believed, 
will find a ready market throughout Australia. Cotton exports are to be sent to 
Tasmania. It is hoped that within the next six months the factory will be erected 
and a start made. Substantial support has been promised.” 

296« Wbstbbn AusTjaALTA. Cdfon-Platvting, By I. Thomas. (Journ. Dpt. Agr. 
W. Anstr.t 1924, 1; £ol. Absir., 1926, 14, 1263. Ahstr. from Summ. of Cvirr. Lit., 
vi., 3, 1926, E. 7.) Expociments with cotton at the Chapman Experiment Fam 
are describe. Hie experiments wore planned to determine the earliest date at 
which ootton could bo sown, the advantage of oarly sowing being the presence of 
more moisture than is normally available to a later sown crop. Sowing prior to 
September was nnsucoessful because the ground was too cold to permit germina- 
tion, although there was abundant moisture at this time. By September the ground 
was wa r m enou^ to permit germination, but the air temperature was too oold 
for vigorous growth. Later, the temperature was high enough for satisfactory 
growth, but moisture was deficient. 

297. RUI. From the Arm. Epd, D^. cf Agr. for 1924, recently reemved, we quote 
the following from the report of the Assistant Superintendent of Agriculture, with 
reference to cotton: ** During the year the Colony has been favoured by a visit 
from Mr. G. Evans, Director of Cotton Oolture, Queensland, 'when 1 accompanied 
m. 3 19 
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l>iTy> on a tour of inspection, covering a month, to the leeward of Vitilevu and 
Vanualevu, which are considered to be the most favourablo for the cultivation of 
cotton. A comprehensive report was submitted by Mr. Evans, and the recommen- 
dations contained therein have been fully considered, and, wherever possible, 
are being given effect to. 

“ AftOT the thorough inspection made on this visit, it would seem that ootton- 
growing by peasant Indian ordtivators around Lautoka, where the ginnery is 
established, is now successfully launched. It provides occupation and a small 
cash return for a number of Indian families, who live away from the sugar-cane area 
controlled by the Colonial Sugar Eefining Company, and it has besides the ten- 
dency of stabilizing a population of rural workers many of whom can find work 
m the cane fields. 

“ The Colonial Sugar Refining Company have signified their intention of refus- 
ing to cany cotton on their railway Imo after this season; other means of trans- 
port will, therefore, have to be organized in order to keep the industry aUve 
in that part of the main island. Tliis will retard the development of ootton-grow- 
iog in that zone, but it is not expected while high prices rale for cotton that it 
will wipe out this promising industry. Private enterprise has been much stimu- 
lated by the prospects offered, and it is probable that cotton cultivation, with the 
help of better equipment than the small Indian cultivator can afford, wiU soon 
open up estates now left unproductive.” 

298. WEST INDIES. Cottom Besearch Station, Trinidad. From Trop. Agriculture 
of April, 1926, we quote the following with reference to the progress that is being 
made with the work in connection with the Cotton Research Station, Trinidad: 
“ At the time of writing the work on the development of the Research Station is 
well advanced. When the land was acquired some of it was imder cacao, some 
under coconuts, and the remainder, the larger part, was open pasture which had 
grown up to bush. The land has been cleared and most of it has been planted 
with sugar-cane which, it is expected, will yield some cash return, and will be the 
means of putting the land into good condition for tho planting of cotton at a later 
date. A sufficient area of cleared land has been loft for tho planting of cotton for 
immediate needs, with the advent of tho wet season in May or June next. Roads 
have been laid out and metalled, surface drains made, a water supply located, 
and fences erected. Four houses of tho bungalow typo have been Wit and are 
nearing oomplot ion. Two of theso are being used for residoucos and two as labora- 
tories. Another house is to bo built, and this, with a house on the Station, com- 
plete the aooommodation for reaidenoo of tho Staff. 

“ The work of laying out and dovoloping the Station has been under tho 
direction and supwviaion of Mr. W, NoweU, Assistant Director of the Trinidad 
Department of Agriculture, while the planning and building of tho houses has 
been under the direction of Dr. H. M. JLeako. l^incipal of the College.” 


COTTON IN TEE UNITED STATES. 

299. Amuktoa. We have received from the Department of Overseas Trado a 
copy of the “ Report on tho Finance, Industry and Commoroo of tho United States 
of imerioa, X026,” by J . Joyce Broderick. Cotton is dealt wite on pp. 61-62. 

800. CowcON UB.A. Taeb &rAKOAEDm.a30isr. By E. A. Beveridge. 
(Iirf. CcU, BiiH,, 4, 1926, p. 66. Abstr. Bwman. of Gwrr. IM., vi., 5, 1926, B. 20.) 

301. A Labcud Cottoh Cbo? in AaraaiOA. By G. W. Foosho. (Manoh Guard. 
C&ffd. Ann. Bm., 191^, p. 

802. Ami aarr Cowsoir Ceop Estoiawho. By J. A. Todd. (Mmch. Guard. 
Deoeanber 81, 1926, p, 701.) 
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303. “ Halt Am) Half ” Cottok Cultivatiom' in U.S.A. By A. S. Peaise. 
(Abstr, from Summ. of Cun. Lit., vi., 5, 1926, E. 24.) With the high paiity for 
Indian cotton, with which it comes into competition, the “ Half and Half ” vauety, 
yielding staple of only f to f inch, has been popular in East Texas, Arkansas, 
Oklahoma, Georgia, Louisiana, and Alabama. Originally the ginning percentage 
was 48 per cent., but through mixing of seed and lack of selection it has gone down* 
to 42 or even 38 per cent. Especially in East Texas the yield per acre is satis- 
factory, and the high ginning percentage has led to its extensive growth. 

804. PBODtroTioN OX Aoala Cotton in thb San Joaquin Valley ox Calitobnia. 
By W. B. Camp. {Djpt. C%tc. No. 367 of the U.8. Dpt. of Agr., 1925.) An inter- 
esting and well- illustrated account of the cultivation of Acala cotton in the San 
Joaq^uin Valley, California, given under the following heads: Cultural conditions 
in the San Joaquin Valley; Choice of the Acala variety of cotton; One-variety 
communities; Developing supplies of pure seed; Acreage of cotton in relation to 
that of other crops; Selection of land; Cotton in young orchards and vineyards: 
Need of thorough levelling; Preparation of land; Planting and germination; 
Cultivation; Thinning and spaomg; Spring and summer irrigation; Late irrigation; 
Picking methods and costs; Precautions in ginning; Classing and maiketing. 

805. Field Chops Experiments in Louisiana. By A. F. Kidder et al. (Abstr. 
from Exp. Sta. Bee., 58, No. 6, 1926, p. 528.) Boll studies with cotton gave indi- 
cations of the importance of protecting boU setting while blooming is increasing 
to its maximum, and that weevil control after this maximum is reached is rela- 
tively less important so far as maturity of the crop is oonoemed. The rainfall 
recorded did not seem to affect boU setting injuriously. Plants spaced 8 to 12 
inches apart averaged twenty or more bolls per row foot, whereas those spaced 
20 to 30 inches apart produced only eleven bolls per row foot. 


COTTON IN FOEEIQN COUNTBIES, 

806, We have received from the Association Cotonniere Coloniale a copy of Bulletin 
No. 74. 


807. Argentine. Wo have received from the Department of Overseas Trade 
a copy of the “ Rpt, on the Piuan. Ooml. and Econ. Conditions of the Argentine 
Eepublio,” 1926, by H. 0. ChaMey. In the section chjvoted to Cotton it is 
stated that the northern provinces of the republic have climate, rainfall or irriga- 
tion, and soil which are entirely suitable for cotton produotion over very large 
areas; cotton oultivation during the next few years will, however, depend largely 
on the possibility of obtaining suitable labour. There has not yot been suMoient 
experience to estimate an eventual average cost of production, but tinder present 
conditions it is plaoed at something under half the average cost in the United States, 
There is, however, at present a far greater difference in the cost of marketing 
Argentine ootton, and oonsequontly in the margin of difference between interior 
and Liverpool prices; to reduce this margiit a producers’ oo-openative marketing 
scheme has been proposed by the Ministry of Agrioulture. 

Cotton produotion suffered a set-back in tihe season 1024-26, owing to drought, 
pests, eto., and although a record area was sown the yield averaged only 400 kilos 
per hectare, which is considered to be 60 per cent, below normal. 

808. Cotton Produotion: Argentina. (Jo«m. Mmj, 8oe. Arts., 1926, 74, 
Abstr. from 8winm, of Curr. Lit., vi., 3, 1026, E, 7.) At the present time the “ Oran 
Ohaeo " is the great oantro of ootton production in Argentina. Allowing for the 
available areas in other provinces a total area of 166,000 square miles offers pros- 
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peots for fature cotton-growing. Costs of production are lolativoly low, and the 
only serious trouble is the attack of locusts. By erecting corrugated iron bairiers 
to the progress of the insect during the hopping stage and buiying the insects in 
trenches, the National Department claims to have destroyed during the last 
season over 300 million pounds weight of locusts. The average yield of cotton 
pel acre is 227 lbs. 

309. Beazil. We have received from the Department of Overseas Trade 
a copy of the ** Kpt, on the Boon, and Financial Conditions in Brazil, 1926,” by 
E. Hambloch, from which we q^uote the following with regard to cotton: “ The crop 
estimated by the Brazil Cotton Service in 1924-26 was 131,118 tons, or 682,746 
bales of 600 lbs., comiiared with 124,876 tons, or 650,000 bales in 1923-24.” 

810. Cotton Peoduotion: Beazil. By E. Schultze. {Leipziger WocTi&ns. 
Text, Ind., 1926, 40. Abstr. in Surmn. of Cun. Lit, v., 19, 1926, B. 94.) 

311. Cotton CtrLiiVATroN: China. By Ben Y. Lee. (Abstr, in Summ. of 
Cun. lAt., vi., 3, 1926, E. 9.) 

312. Cotton Cultivation: Cbusta. By 0. C. Chen. (Abstr. in Swnm. of Cun. 
Lit, vi., 8, 1926, E. 10.) 

313. Japan: Cotton Indttstex Expansion. (Te.vt. World, 1926, 68 , 2617. 
Ab^. from Swnm. of Cun, Lit, vi,, 5, 1926, M. 7. ) A twofold increase in spindles , 
a sevenfold increase in looms, an increased consumption of ootton by 1,000,000 
bales, a hundred per cent, increase in yam production, and a sevenfold increase in 
oloth production is reported by the Japan Ootton Spinners* Assooiation as ocomr- 
ring between 1906 and 1924. Yam production of counts above 20*8 is almost 
63 per cent, of the total-Hoamoly, 2,000,000 bales — and though yam exports are 
down to pre-war level, over 60 per cent, of these exported yams is over 20*8. 

314. Japan’s Output and Tradsi in Cotton Yabn and Cloth. {Anglo-Gujarati 
Joum., rviiL, 3, 1926, p. 133.) 

815. Pbru. We have received from the editor of the Weit Coast Leader a copy of 
the Third Annual Cotton Number. This is a very interesting publication, which 
should he read by all interested in Peruvian ootton. The chief exports of Peru 


in 1924 were: 

Cotton Value Lp. 6,458,470 

Petroleum 6,019,855 

Minerals 6,17.3,011 

Sugar 4,076,430 


In the season 1924-26, 221,442 bales of ootton were used in Britain, and realized 
an average price of about 21^ 

816. Cotton Cultivation; Peru. (Abstr. in of Cun. LU., vi., 8, 1926, 
E. 11.) 

817. Thb Putueb o» PEEUVIAN COTTON. (Text. Recorder, xKii., 616, 1920, p. 83.) 

816. Cotton Ooliivation in Spain. By Santiago Trias. (Ini. Oott. BiiU., 
1926, 3, p. 680.) 

819, Ootton Oultivawon m TBANeoAUOASU. {Int. Cott BvU., 1026, 4, p. 116.) 

820* Cotton Pboduomon nr the Tubkish Eebubuo. By H. Husni Bey. 
(Tut Cott. BuB., 1926, 8, p. 682.) 
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CULTIVATION AND MAGRINER7 : IRRIGATION, ETC. 

331. D'SLiSDsmstQt and STaEtLizATioN OB' Cotton Seed by thd Sulphubio Acid 
Treatment. By C. B. Hardenburg. (Abstr. from the B. Afr. Cott. Growers" 
Journ,, ii., 6, 1926, p. 26.) Describes the process of delintmg cotton seed by 
means of strong sulphuric acid, oarriod out at the works of the African Explosives 
and Industries, Ltd., Umbogintwini, Natal. The advantages claimed for this 
treatment are as foUo't^: (1) It is effective in cheokiDg cotton pests and diseases; 
(2) considerably less delinted seed is required for planting, as burning off the fuzz 
renders the seed smooth so that it runs easily through the planter and does not 
stick together; (3) removal of the lint and the light oily film on the seed-coat 
hastens germination considerably; (4) all immature seeds, which might germinate 
and produce weakly plants, are destroyed, and only vigorous seedlings are pro- 
duced ; (6) plots planted with sterilised seed mature earlier and give a greater yield, 
the increase amounting to from 25 to 28 per cent, in favour of delinted seed. 

332. Studies on Tebatment ob Cotton Seed. By S. G. Lehman. (N. 
Carolina Agr. Exp. Bta., Tech. Bull. 26, 1926. Abate, in the Rev. of App. Mycd., 
V., 2, 1926, p. 90.) This is a very detailed account of the author’s investigations 
instituted in 1920, on the control of cotton anthracnose {Glom&reUa gossypii) 
by seed treatment. The seeds were heated in quantities of 60 or 100 in on electric 
oven provided with a constant temperature regulator, and examined individually, 
after germination, to determine the extent of fungus infection. The results of 
the various experiments are summarized in the long and detailed abstract given 
in the Rev. of App. Mycol. of February, 1926, p. 90. 

333. A Machine boe Tbeatino Cotton Seed with Sttiphobio Acid. By 
J. G, Brown and F. Gibson. {Ariz. Agr. Exp. Bta. BuR. 106, 1926. Abstr. from 
Rev, App. Mycd., v., 2, 1926, p. 92.) The authors describe in detail the oonstruc- 
tiou of a simple and relatively inexpensive machine for the bulk treatment of cotton 
seed with sulphuric acid for the purpose of delinting, stimulating germination, and 
destroying seed-home parasites (e.gr., Baderium mdvacearum). The type described 
is capable of dealing with 60 gaUons of seed every three to fifteen minutes, 
aoooidhag to variety and the grade of the acid. It costs about $400 to construct 
aud, allowing for cost of the acid, labour, aud depreciation, the cost per acre is 
about 18 to 20 cents. 

324, Cotton Seed Beds : VaiiXte ob Eabdy Febbabation. (Abate, from Qtieend. 
Agr. Journ., xxiv., 5, 1926, p. 423.) Mr. W. G. Wells, the Cotton Specialist, 
emphasizes the importanoo of the early preparation of seed beds by ploughing 
and baiTOwing tho ground before the rains, in order to oonsorve the moisture in the 
soil, and thus ensure a good striko of cotton. 

325. Tbaotob ob BuiiLoaK. By A. Classen. {Cyprus Agr. Journ., xxi., 1, 
1926, p. 20.) A previous article under this title, by the same author, appeared 
in the Cyprus Agr. J oum., xx., 4, 1926, p. 127 (c/. Abstr. 214). The present article 
discusses the kind of tractor or motor-plough required, with notes on cost of 
working and repairs. 

328. OOMBABATIVE TbIALS WITH EATOON AND ANNUAL tJPLAND OOTTON OAEEIBD 
OUT BY THE QUEENSLAND DePABTUENT OT AgBIOULTUBE IN 1924-25. By G. 
Evans, O.I.E. (Abstr. from the Queend. Agr. Journ., xxiv., 6, 1926, p. 623.) 
The conclusions arrivod at by the author, as the result of the e;q^nments, are 
summarized as follows: 

1. The annual cotton plots in each case gave v^ much bigger yields and 
greater profits than the ratoon. 

2. Batoon cotton puts out a number of suokors which spread horizontally 
and thus hinder oultivation by horse implemmits. Hand hoeing is prohibitive 
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omng to the expense involved, ■with the oonscquanco that weeds overoomo the 
cotton and the soil moisture is rapidly used up. 

3, Ratoon plots act as breeding grounds for the principal cotton pests early 
in the season. 

4. Kofcing of ratoon cotton is rendered difficult owing to the low spreading 
nature of the plants. 

6. Ratoon cotton is considered by exports to be inferior to annual cotton in 
drag and lustre, 'with somewhat shorter staple and more irregularity in the length 
of the fibres. 

827. Soil Acidity. By C. B. von Stieglitz. (Queenal, Agr. Jouni., xxiv., 6, 
1926, p. 468.) 

828. Syntheho Faemyard Manueb. (Ahstr. from Agr, Joum. of India, xxi , 
1, 1926, p, 65.) Desoribos tho Adco process of the Agricultural Development 
Company for manufaotunng synthetic manure. 

329. Sours Aikica. Cotton FutiUser TriaU, By T. I). Hall. (Absir. 
from Joum. of Djjl. of Age., IVIarch, 1926, p. 234 ) Au illustrated account of 
experiments carried out at Naboomspruit, Transvaal, in tho 1924-26 cotton 
season. Information is given under tho following heads: Dcsciiption and com- 
position of the soil; Pot-culture experiment; Crop rotation and fertilizer experi- 
ment; Fertilizer treatments; Cultural methods; Cost of fertilizers at Maboom- 
spruit; Action of lime on tho soil; Recommendations based on the experiment ; 
“i^at fertilizer to use; American experience in fertilizing cotton, etc. 

330. CoTTOir Plant: MAHUETNa. By W.H. Appleton and H.B. Helms. {Journ. 
of Amer. 8oc. of Agron., 1926, 17. Abstr. from Journ. of Text. InU., 2» 
1926, A. 31.) Greenhouse experiments on the ralo of absorption by cotton of 
nitrogen applied in tho form of sodium nitrate are described. The nitrate was 
applied at tho rate of COO pounds per aero, 14, 40, and 61 days after plantriug, 
and absorption was complete in. 86, 14 and 11 days xospootivoly. Thus, when 
nitrate is applied to ootton 14 days after planting tho plants are not sufficiently 
developed to absorb it rapidly, and considerable amounts may bo lost by leaching. 
Such loss may bo diminished ooumderably by delaying application to a later nt.'ige 
of growth. 

331. Thinninu Out Cijtton; Tiin Bust Spioino to Adopt iroa (JuDUNSLiND 
OoNDiTioss, I4y J. 1). VTuung. (Abstr. from tho Au»l. Cott. f/nnwr, i'’a>mirtinti 
Dairyman i vol. i., 2« 1926. j). 3.) In this article th<i author re<‘ommendH that in 
inland districts on medium types ol soils, singUi plants should bo H{wu-ed from 
18 to 24 inches apart, in row i feot apart, ami on richer types of soils, whioh ri'taoi 
moisture well, from 1 6 to 20 inches between bingio ifiaiits in tho row. Ho alw» giv 
directions os to tho bust method to use in thhuting out tho ootton plants. 

332. Cotton Clabsino. By L. L. Gudgo, Cffiiof Oovommont Cotton Clftsww. 
(Abstr.from the Quoeml. Agr.Jounu, sxv., 2, 1026, p. 1 16.) Aus^dactiole whioh 
should be read by all iuterosted. 

383. Cotton Giknino. By Q, S. Meloy, (Fumers’ BuU. No. 1466 of iho V.8, 
Dpt. of Agr., 1026.) This bulletin, which is profusely illustrated, contains a 
general disoussiou of those meohanioal prooesses of ginning which are important 
to formers. Only saw gins are treated, as only a small port of the cotton crop Is 
ginned by any other method. Tho purpose is to bring to the attention of ootton 
prodaoees, especially in those oommimitiea where co-oporativo handling and 
marketing of ootton is possible, the numeffous benefits to bo obtained by hwphig 
the seed pure and by eliminating a portion of the losses caused by incliirerent 
preparation of ootton for tho market, Special attention is caUed to the oarelcHS 
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preparation of tho American bale of cotton, the seeming indiflerenoe to this 
matter sho^vn by tho farmer, tho buyer, and others handling it, and tho lobses 
arising from such indiiferonce. 

384. CoTTOW Classed in the Field; Peodtjoxion Standabdized by Maintain- 
ing Undtorm VABiTmES. By 0. F. Cook. (Abstr. from Jaitrn.. of Il&ttA., xvii., 
i.026, p. 3.) An excellent article by ono of tho best cotton exports, pointing out 
ilrst of all tho groat diniculties that confront tho grader, tho desirability of his boing 
a man of tomporato habits and pleasant homo life (to prevent too many " bad 
dayu ”), and more ospooially tho dillloultioa that arise from mixing of Afferent 
grades of cotton in the same bale. This emphasizes the desirability of “ono 
district, one variety,” a system wliich Mr. E. 0. Green tried to introduce into Brazil 
in 1013. 

336. An Investigahon into the Relative Utility and the Reliability 
OB' Variotts Methods or Comparing the Yields or Cotton eeom Expertmental 
1‘lots. "By R. Thomas and K. Sawhney. (JLTe/aoir No. 11, 1926, i>pf. of Agr. 
Iraq.) Much valuable information is given in this Memoir under tho following 
licads: Pari I. Introductory, Historical; Object of enquiry; Mothod of oolleoting 
material ; Raw matorial; Mathematical methods used. Part IJ. Mutual relations 
botwoeu tho various units of yield; Eiloot of averaging tho yields; Figures of 
ginning outturn as obtained from the produce of plots as a whole, compared with 
corresiwnding ilguros obtained by ginning tho produoo of “ Observation Groups ” ; 
“ Obnervation Croups ” as a sourco of information regarding tho matnrmg habit 
of a niimtior of varieties of cotton; Recapitulation. Part 111. Statistical con- 
stants of tho mam yields ; Four-Liuo Variotal Tost comparod wiUi tho Main Varietal 
Test with reforouco to the variability of tho plot and tho row yields; Summary; 
Liloraturo eitod, 

PFjUTS, and INJimm, and THEIJI TUBATMENT. 

386. Boll Weevil Control. Appid, Eniomd., 13, 1925, Sorios A. 635. 
Abstr. from of Carr. Lit,, vi., 1, 1926, B. 6.) Tim losses sustainod by tho 

Ameriain cotton <Tops of 1021 and 1922 as a result ol attack by boll weevil were 
ostiiwatiRl at about £200,000,000. Tho Ainericim Cott<tu Association, therefoio, 
undertook tho l^rtwlorship of a general campaign, as a result of which 033 ootton 
dcnioMslrathm famis of 10 aert'S wwo established in 1923. Tho growers were 
mponsiblo ft»r tlm 8ttcc<'Bs of tho control nioosuroa, applkwl under simplo aiwl 
practical instructittiiH. Many hitters iiulieating tho suoa'ss of the campaign art) 
quott'd. In turn t )/ tlu«i(i It is st ated tiuit ftmr good applion I ions of calcium arson do 
will I’cHult in a bale ol cotton ptT a<ive on gotal landunder heavy weovil inf(‘Btation. 
Using ))uiHon, 1,26(> lbs. of seed ct»tU>tt aent wore obtainml as ctmipured with 
700 lbs. from tho same typo of land without poison. It Iww Hwn prt»vod conclu- 
sivoly that tho plan of eulturo and wwivii control as applied uu<Ier the HuiK*rviHion 
of tile Assooiatiou increaM(»s tho yield |M‘r aero by ono-thml. If tho work could 
bo (‘xk'udod to all the infest ed counties tho weevil would soon bo doUuitoly 
controlled. 

837. Boll Weevil Gonthoi. in Houtii Carolina, By 0, B. Niokols. (Abstr. 
from Jmrn. of Trjet. /«’h, xvii., 2, 1926, A. 69.) Caleiiiiu arsenate ituhtcd on 
et)tton resulted in an average oxtra profit of 29.36 dollars on six farms. Two 
ualcium arsenato-molassw mixtures, in seven applications at weekly intervals, 
yielded no return. No prolit was siwurod from tho im t>f tho Floritla stripping 
method, and its applicatutn cost 1.61 dollarH to tho acre. 

883. PaouREHS RKroRv on Htudies on Boll Weevil CoKtROL under Hoimi 
(Jaholina CoJsniTttm {H, ('ardim Atif* Eta. MU. 61, 1926. Alistr. 
in Mp, ofAppi liint,. A., wl, xiv., 2» 3926, p. 74.) 



296 THE EMPIEE COTTON GEOWING EBVIEW 

839. Calcium: Arsenate. Toxicity. By S. B, Hondiicks et ah {Ind. Evg. 
Chem., 1920, 18. Absta*. fi'om Su7nnu of Cim. Lit., vi., 3, 1920, E. 1 4 ) A study 
of the relative toxicity of the calcium arsenates shows tlmt in rf*lation to the boll 
weevil the basic arsenates have a constant toxicity, but the acid aisenates arc much 
more toxic. 

840. Seasonal Variation in Pink Bollwokm Attack on Cotton m Eovri’ 
IN TUB Years 1010-24, By C. B. Williams. {JSuU. No. 67 Min, of Agr. Egy)^.) 
The oonolusion arrived, at by tho author, as the resiilli of his investigations, is that 
the development df the pink bollworm attack is directly limited by the state of 
development of the cotton crop. In othor words, the pink boUwonn is appar- 
ently ready to develop at any time during the spring and summor, and ineioly 
awaits the arrival of the cotton at a certain stage to bo a bio to infest a oortain pi'i'- 
centago of the bolls, probably in some malbomatical law of progression. Hmnll 
or largo alterations in tho cotton crop are iroflw led in tho development of tho 
pink bollworm attack. 

341. Thb Pink Bollworm {PUUycdra go'^aypicUa Saund ). Bj' E. Ballard 
(Abstr. from the Qimnd. Agr. Joiir/i., xxv., 1, p. 23.) A detaiU'd and woll- 
illustratod aoooauit of tho insect and of tho inothods of control. 

342. South Airica. Pink Bollworm of Colton in Nya'tuland, (Alwtr. from 
the Journ. iUcDpt. of Agr., March, 1920, p. 201.) Tho llivision of Entomology, 
South Africa, has boon otlieiaUy informod by tho Do}>artinout of Agriculture, 
Zomba, Nyasaland, that tho pink bollworm lias Imim found in tho nortUera ox* 
tremity of tho Proteotorat o. Tho message stat es that drastic control inoasmes aro 
being taken. Tho region conoemod has only water cominunioation with tho 
southern districts, and a belt of 150 miles of non-ootton eountiy lies between tho 
areas. Cotton oidturo must cease in tho inftviti il awsH, and has been prohibited 
in the intorveninr: country. 

343. Punjab. {Ann. JRpf. of Eotomologint to fJoH., 1924. Abstr. from Rev, of 
App. Ent., A,, vol. xiv., 2^ 1926, p. 80.) The larva* of PlfUyedta goeaypietlti 
Saund, are recorded for tho first time as actually feeding on flowers of hollyhock. 
Some of the larvas can apparently remain in tho resting stage for more than ono 
year, but attempts to biood this ft]>eoics in the labor.dory wore u(»t 8uec«“iMful. 
Parasites bred from tlio larvae inolnclo RHWJonids bohmging to the gonora ( 'h(lonn% 
Apantetee, and TJmcmi, and a (Jhaloid, Etamun sp. 

344. South Afrio.v. Cation Dmting and Rprm/ing. (Alxtr, fioui the Journ. of 
the Djpf, of Agr., March, 1026, p. 200.) An stlempt is lN*ing niadu this seswon 
in various localities of the bollworm belt of the Transvaal to Uomonstrato whether 
dusting with an arso:aic will suflioiontly control lM>Uworms ns to give an inoreaso 
in the yield of cotton that will cover all the oxj)onH<* of tho irMilmont, and at the 
same time show a profit. Tho oxp(^imonts aro being carriod out os follows: At 
each centre plots of cotton, growing on uniform soil, are Iming dusted with calcium 
arsenato, half of the plots receiving ono application and half throe applications of 
idle dust. Record i« kept of tho amount of poison applied, and the cost of tho treat* 
meats. Types of dusters similar to those used In tho cotton flalds of Amorioa 
are being employed. Parallel osqierimoniB will ho made with dry Bordeaux 
mixture, which la two oases will also bo used as a spray, 

m. OOTTON Staihbr's. By E. Ballard. (Qveenel. Agr. Journ., xxv., 1, 1920, 
p. 53.) A full account, with notes on troatmout. 

846* OuTWOztiHB. By E. BaUard, (Abstr, from Queen J. Agr. Journ., xxv., 1, 
1920, p, 89.) Outwormsatothoooterpillar stage of amoth (AproifsHp.). Tiny only 
feed at night, and hido during tho tloyjiuidor tho surface of tho soil. Tlu* gmhs 
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arc about 1 i inches long when lull grown, and of a dirty groy-groen colour. The 
usual method of control is to soaitor a poisoned bait around the cotton plants. 
This bait is made as follows : Brau 25 lbs., calcium arsenate, lead arsenate, powder, 
or Palis green, 1 lb. Mix together and moisten with water and raola®es. The 
mixture must not bo too wet, but should just crumble in the fingers. It should bo 
spread at night, or just befoi*e dark, at the rate of about 5 lbs. to the acre. 

347. Co'OTON Apiun; Lii'C HisTonv. By E. M. Patch. (Science, 62, 1025. 
Abstr. from Sumtn. of (Uiir. Lit., \d., 1, 1926, E. 5.) Expeiiments oouduotod 
with species of the cotton aphid. Aphis {/owfpii, indicate the possibility that the 
winter host of this poet is the orpine plant, Sedam ielephiam. 

348. or Somb Commow iNSBOraoiDBis and Washes employed against 
Vaeioits Insect Pests, with Dihections eoh their Qse. By D. D’Emmerez 
do Ohnrmoy and A. Moutia. (Extr. from Bidl. No. 31 of the Dpt. of Agr. 
Mmriliu',. Abstr. from Tiop. Ayrirulfut ist, Ceylon, Ixv., 6, 1925, p. 356.) A 
most us(‘ful pubUeation, giving the formuLc for aU the common washes andinaooti- 
oidos, which it is often difRouit to find at a moment’s notice. 

349. The ( )ottcn Pla ntation an d its In 'nor Prodlhms. By C, B. ILirdonburg. 
(South Aft. Colt, drou'crs' Jouin., vol. ii., No. 7, 1920, p. 23.) 

350. Notes on Eoyttein Cocoid.e, with DEScramoNS oi? New Species. By 
W. J. Hall. (Tech, and Sci, Sen, Dull. No, 61 Min. of Agr. Egypt. Obtainable 
from trovommont Ihiblicatioiis Olllce, Ministry of Finance, l)awawm P.O., 
Cairo. Price P.T. 5.) 

351. New thmouuoNiD^n attai^king CSeltivated Plants. By U. A. K. Marshall 
I'Mli.S. (Abstr. from the Bull, of Ent. Bca., xvi., Pt. 1, 1925, p. 07.) Among the 
itia(‘cte dcniTibcd are the following that are statod to bo injurious to cotton sood- 
UngH in Houth Africa: Proto Urophtia ediix, Protoelropkm Ivgubria, and Pro/o- 
strophn'i riWEC. IlluslrationH of tlnwo iuboots aro iocluded in the article. 

363. I’BNTATit n Keys to tee Orders and Families op Indian In.sects. By 
T. Bainbrigge l^'lctoluT. (Hull, No. 162, 1925, of Agr. lies. Intt. Pun. Obtain- 
nl>lo fnitti tiovernmont of India (Jcntml Publioalious Branch, 8, Hastings Strwt, 
C'.dcuitiv. rvice Ho. M or 2 h. 3rl,) 

353* CorroN Pesth; Egypt, India. Mesopotamia. By B. P. Uvarov. (Her. 
App. lilnUnnol,, 13, 1925, Herics A. 598. Alntr. from Sutnw. of Curr. Lit., vi., 1, 
ItWtt, E, 0.) 'J’iie insect ])«sts of cottou oi'curring in Egypt, India, and Moso- 
jioUmia are nwiowi'd. 

364* Hold (Iiust. Hep, of the BtUomoloyiraf Din. By (1. R. Cofctovcll. (Rjtl. 
Agr, Ihpt. fUM i'mut. 1924-2.J. Alintr. from Utv. of App. But., A., vol. xiv., 1, 
p. 9.) 'ilit' iuilowing are rcoouind as attacking cotton in the Mandatmt 
An«i< of Hritish 'rogotands iSiflcpht hj). (cotton loaf roller), which is a minor post 
and is heavily parasitized} Aphis gtmypii, which liocomot. o serious pest during 
the dry weather, but disapjxHirs with the rains; Enrki h^., common early in the 
Hooson; IDIopiItis, only u pest at the beginning of the ^lou, and disappisiring 
entirely at the end <»f tlio rains; Dysdemts spp., which arc posts of major import- 
ance, accounting for 4t> to 60 piT cent, of the potential yield in some parts; and 
Om/mrenus sp., w'hich docs not cause staining, but possibly nffeois the vitality of 
the seed. 

056. OOTWW PffltflpH IN West Apiuoa: T)bbort?tion. By P. VaysskVro 

and J, Miiueur, (Jieo, of A pidtk Entomol,, 14, 1026, Series A. 6-0. Abstr, Irora 
Sumnu of Curr, iAt.t vi., 6, 1 926, 13. 26.) The life history and control of the follow- 
ing posts oi cotton in Erotich Wust Afrioa aro disoussed: Microlmtm (A 7 ioi 8 trO' 
tcrmcH) s&udanenfiUf, wliioh (‘aiw<‘s the plant to wilt liy mining tho young sloms} 
Sphmtptcm go'isypii, which is also a stem miner; and MyUthris uffinU aduHs, 
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wliioli devour the petals and stamens of cotton flowers and sometrmos enter the 
buds, though they cause very little damage, and may assist in fertilization. 
Ni60tra wiiformis and N. dilecta are frequently found on the lower surface of leaves 
of young plants where they destroy the paronohyma. The larvas of Chilena 
dbliqmta, which occur in very small numbers, attack the leaves. Dijmropsia 
castanaa occurs on cotton,- Frodetiia litnra attacks the parenchyma of cotton; 
Xcmthodes inietcepfa feeds during the day on both surfaces of the leaves, but is not 
numerous; Cosmophla fiam feeds on all species of cotton, but is not abundant; 
Diacrisia pvnctzilata is present in small numbers; Acrocercops bifaacieUa attacks 
cotton in the cotyledon stage, and Corcyra cephcdmiica attacks stored goods, 
including cotton seed. In an appendix the characteristics and distribution 
of Platyedta gossypieUa, for which treatment of the seed with ohloropicrin is an 
effective control measure, are discussed. Tenebrio guhieensi&t two species of MyTlo- 
cerewa, and Alcides gossyjni occur, but do not rank as pests. 

3561. Obtlok. Rept, of the Eiiioindogiet. By J. C. Hutson. [Ceylon, Adm,. RpU. 
Dpt. of Agt , 1924. Abstr. from Rev. of App. Ent., A., vol. xiv., 1, 1926, p. 39.) 
Cotton pests were: RlaUjedm gossypieUa (pink boUworm), which is becoming 
prevalent in the Southern Province, Comiophila indica, EaHas spp., Sylepla 
derogata, Et/ptcrote getninata, Siam opus cUterwus^ which was recorded for the first 
time on cotton in Ceylon, and Dysdercus cinguJaUia. 

357. SiERiu Leobh. Prom the Ann. Rpt. of the Lands and Forcida Dpt., 1924, 
recently received, we learn that the cotton crop was only under observation during 
December, but several pests were encountered, among which may be mentioned 
oottomstainers, locusts, aphis, loaf-hoppers, mealybugs, scale insects, etc. Ho 
pink boUworm has yet been seen, and arrangements have boen made for the fumi- 
gation of all cotton seed entering the country. Purther, it is considered desirable 
that all seed should be strictly under Government ooutrol if this and other foreign 
pests are to be excluded. 

8^, Tahoaostika Thbectobv. Peata of C<Mon. (Abstr. from the Ann. Rpt. 
of the Dpt. of Agr., 1924-25.) Prom the report of the Entomologist we quote the 
following; Anatrachyntia [Pyrodetcea) sp. appeared in scattered areas in late 
October and November. In the making of boll counts the pink worms of tliis 
moth may be oonfused with those of Platyedm. Distinction, however, is easy 
in that Anatrachyntia is pinlc while Platyedm caterpillars of similar size would still 
be creamy white, not having advanced suflioiently to assume the lal er larval colour. 

“ The effect of the work of cleaning up stems and residues iu cotton plantations 
at the conclusion of soasons 1022 and 1923 1ms been extremely satisfactory 
against the cotton weevil, Apion xaniho&tylum Wagn. 

“ Tragiacoschmm nigroacripta Pairin., is responsible for tbe greater sliare of 
the cotton atom girdling observable. 

“Cotton aphis. A, goaaypii, -was generally present in the past season, but 
seasonable weather and the natural enemies of aphids may bo relied upon to 
prevent important damage. 

“Three species of cotton stainer [Dyadercus nigrofaaciatna St., D, faaoiataa 
S%a., and D. cardintdia Gerst) axe generally pr<^nt throughout the cotton- 
growing distciota. 

“With regard to pink boll worm (Platyedm goaaypieUa Saund.) it is stated 
that the situation is not as satisfactory as it migiht bo, owing to the fact that the 
native in too many instances has shown complete disi^ard of his instructions in 
the matter of picking, preparation, and uprooting of cotton in relation to the 
control of pwts. As a oonsequenoe, the oountryside contains much abandoned 
cotton in places, and the good work of non-native planters and of industrious, 
ptogresaive natives is rendered useless.** 
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350. Some Protozoa found in Certain Sooth AmcAU Soils — III., IV. By 
H. B. Fanthara and N, F. Paterson. {8. Afr. Jmirn. Sci., xx. and xxi. Abstr. 
in Exp. 8ta. Rec., vii., 58, 1926, p. 018.) 

860. Cotton Anthracnosb: Control. By C. A. Ludwig. (8. Cnrdina Exp. 
Sta. BvU., No. 222, 1926, Abstr. from 3vmm. of Curr. Lit,, vi., 3« 1926, B. 16.) 
Anthraonose {CdletotricTiuin gossypii) is one of tbe most important cotton diseases 
and occurs in most of the cotton-growing regions of the w orld. It is largely trans- 
mitted, from season to season, by infected seed. Attempts to develop a quick, 
practical method of destroying the fungus in the seed Iiave not been successful. 
Effective control measures consist of sueh means os the selection of seed from 
healthy stalks not growing near diseased one,*!, ploughing in of diseased stalks in the 
fall or following a rotation, ginning in a oloan gin, dolinting with strong sulphuric 
acid, and storing infected seed for at least two years before planting to allow the 
fungus to die. The exiK-nmcntal work rojiortod is a study of some of the environ- 
mental features which ailect the life of the fungus in stored, infected seed. The 
results show that the seed becomes free of infection in storage. Under labora- 
tory conditions the aotion proceeds very slowly at first, but becomes rapid when 
the seed is about a year old. By the second spring after picking the infection 
has practically disappeared. Eitorago in a very moist atmosphere leads to tho early 
death of the fungus, but tho seed becomes musty and fails to germinate. Storage 
in a very dry atmosphere greatly prolongs the life of the fungus. Alternate 
storage in very dry and very moist air was of no advantage. Delinted and 
sterilized seed has the initial infection cut down to a low figure, and that remaining 
in the seed seems to l>econie eliminated a few months sooner thaar in untreated 
seed, 

861. Cotton Fungi; Life History. By N. E. Stevens. (Bof. OmirM., 148, 
1026. Abstr. from Hwtvm, of Curt. Lit., vi., 8, 1020, A. 3.) Diplodia goesypina 
can be distinguished iihysiologically from the allied Diploma wdaleniis only by 
its higher temperature maximum ; it is related to a mmnber of tho Pmidosphoe- 
riacece provisionally named Physalospora goadyprwi Stevens, and the latter is 
differentiated from P. nmlorum by somewhat larger perithecium and osoospoxes. 
The only form of fiotryo^pluxtia known to be parasitic on Oosaypium is B. ribia 
(Grossenbaoher and Uuggar), 

362. Control of Angular Leaf-jpot of OorroN. By S, F. A. (Abstr. from 
Trap. Agricitlliire, iii., 1, 1926, p. 8.) tn this article tho author describes tho 
augulaT loafspot diseuMo of cotton, which is caused by Bacterium malvacearum 
E. F. Smith, and Htates that the control method recommended by the South 
(Carolina Experiment Htatiou is dcUuting the cotton seed with strong sulphuric 
acid, washing, immersion for ten minutos in 1 part per 1,000 corro'^ive subUmato, 
washing and drying. An account is also given of oxpoiimentb carried out in St. 
Vincent in 1 923 to control angular loafspot of cotton. 

868* The Life History and Rblationsiufs of Diplodia Gossyfina. (J/yco- 
togia, xvii., 5, 1926. Abstr, in Meo. (f App. Mycol,, v., 2, 1926, p. 90.) 

364. Cotton “ PAMPiNa-oFF ” Diseases Cause. By H. B. Rosen. (Rev. 
qf App. Mycdl., 5, 1920. Abstr. from 8umm, of Curr. Lit., vi., 8, 1026, E. 16.) 
It has generally been assumed that damping-off of cotton is chietly duo to Khxzoc- 
tonia, but observations are described &oni which it appears that Fumrium 
wuiiifcrix^n plays an important part in its causation. There is littlo difforonee 
in the symptoms produced by these two organisms, but the discoloration duo to 
P. mainfectum is almost black, and occasionally extends upwards through tho 
xylem beyond the roitotl collar, whilst that oausod by Rhizoctonia is reddish, 
‘winS'Ooloured, or purplish, and usually iocalizod at the collar. At about 28^ 0 
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Whizoctonia mates much more vigorous growth than F. mmifectum. F. vasin- 
fectum attacks through the roots, and may ho expected to cause most severe damage 
at rather hig h soil and air temperatures, whereas the Ithizoctonia symptoms are 
likely to be more pronounced in cool, damp weather. 

366. PBELumTABr iKvusTi&ATioifs or mn Pakasitism or Cbetaht Fungi 
CAUS iNa Boix Eots or Cotton. By T. Laycock. (Ahsir. from the Fourih 
Ann. Bull, of the Agr. Dept. Nigeria, 1926, pp. 32-49.) The three diseases dealt 
with in this article are the internal holl disease, anthtacnose bdl , and Fttscmum 
bon rot. The results of the experiments are summarized below: 

I iitemal Boll Disease. — 1. Internal boU disedso at Ibadan is caused by a fungus 
at present undetermined, but probably allied to Nermtoapom and oorresponding 
to hTowell’s Type 0. (The balance of evidence favours the assumption that other 
fungi also contribute then quota to the general damage.) 

2. The small inoidenco of disease when s tamers are absent or when “ sterilized ” 
Stainers attack cotton bolls, and its presence to a much larger extent when bolls 
are punctured by stainers from the field, clearly indicates that the disease is intro- 
duced through punctures and is probably actually carried by the stainer. 

3. No external symptoms of disease are produced, but the contents of the boll 
are disoj^anized to a varying degree. In the ease of early infection the loss may 
be complete. With later infection the loss is represented by low grade, stained 
lint. 

4. Infection has been completely demonstrated about six da;^ after the boU 
was pxmotured. 

6. The fungus has not yet been isolated from cotton stainers. 

0. No alternative hosts of the fungus have been discovered in Nigeria. 

Anihfacnose Bdl Rot. — 1. Antlu'aonose disease assumes in certain seasons 
epidemic proportions, and its oimot axipeara to depend upon adverse environiaental 
conditions — e.p., the sudden sotting in of sovoie “ harmattan ” conditions. 

2. Under these conditions, and probably aided by insect agency, it produces 
complete rotting of the bolls. 

3. It appears to be a facultative pirasite. 

4. It is not the causal agent producing die-baok, and it .appears to be restricted 
almost entirely to the bolls. 

6. In o.i6es of slight attack it is responsible for a oortain amount of “ staining,” 
although in severe attacks the lint becomes a dark greyish colour and quite 
unsaleable. 

Fusaritm Boll Rot. — 1. Fusarium occurs on the vegetative and re])roductive 
parts of the cotton plant. 

2. It is a saprophyte, and damp conditions, togothor with prior wounding of 
the host plant duo to iusoots and baeicria, favour its development. 

3. It is not so virulent a boll-rotting factor as is anthraono.io. 

4. It is not responsible for “• wilting ” of cotton in Nigerio. 

366. Cotton Plant I)iseia 8 J 18 in U.S.A. By W. Bobinson. (Absta?. froih 
3mm, of OwT. Lit,, vi., 5, 1926, B. 28. ) A short report of a looture on some diseases 
of cotton observed in the plantations of North and South CSarolina. In addition 
to the usual diseases of cotton, other diseases studied were those caused by species 
of Altermria and Ascodhyta gossypii. These have not hitherto been of serious 
consequence in the United States, but the latter is now spreading. 

867. Plant Patsqlogy, By J. 0. Brown and F. Gibson. (Prom the Thirty- 
fMrd Am, Rpt, Ariz, Agr. Map. 8ta. Abstr. from the Reo. of App, Mycd., v., 2, 
1926, p. 82.) Experiments to test the eSeot of soil alkali on tho susceptibility 
of Pima-ji^j^ian cotton to the blaok-am disease {Baot&ium inatveumrum) wore 
Qonunenced, treated and nntroatod, naturally infeotod seed b<^ sown in various 
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looalitiefl with differing soil types. Thvliminaiy experiments showed that the 
treatment of the seed with concentrated sulphuric aoidgave effective control of the 
disease and was superior to formaldehyde, corrosive sublunato, or hot water. 

Although the same lot of hea vily intec ted seed was used, no black arm appeared 
in the area in which the soil contained strong alkali, whereas in an area on alkali- 
free soil the crop was severely att«\ckod, an examination of 273 plants showing 
226 to be infected. It is thought that possibly the less succulent and more woody 
plants that grow in the former area wore able to resist the infection. 


BREEDING, GENERAL BOTANY, ETC. 

368. Express Cotton: Description. By E. C. Ewing. (Abstr. in 8um>n. 
of Cun. Lit., VI., 3, 1926. E. 13.) 

339. Tanouis Cotton: Ddsoription. (Abstr. from Smim. of Curr. Lii., vi., 6, 
1926, E. 21.) The seed is a very small one of a dark brown colour, with flxaall 
and characteristic horizontal linos, and with a little hairy tail at the end. Its 
principal advantages are uniformity, ease in classifioation, and distinotnoss from 
every other variety. Jh yield it exceeds all other Peruvian types, and the small- 
ness of the seed results in a greater ginning outturn — ^namely, from 40 to 42 por 
cent. In whiteness and quality it is also superior, and the plant has a groat 
cultural advantage in being wilt resistant. 

370. Sea Island Cotton: Iwhbeitanob op Corolla Colour. By L. H. Burd. 
(Abstr. from Trap. Agricvltwe, vol. iii., 3, 1926, p. 66.) During the season 1923 
three plants with quite white flowers wore noticed in a plot of puro strain A.N. 
cotton, their petal colour standing out in clear contrast to the full golden yellow 
colour of the normal flowers. A considerable quantity of selfcdsood was secured 
from these plants, and the crop in the following season showed that the now 
type was breeding true. It was found that tlie wlule-floweied strain had a shorter 
lint length than the normal A.N. cotton, and experiments were carried out to deter- 
nune the possil >io relation between flower colour and lint length. Ifrom the results 
obtained from those expevimentu it would appear that thoxo is evidently no ten- 
dency for the white colour to bo associated with either long or short lint. It is 
curious that though the two ohurocters, white flowered and short lint, both arose, 
os far as is known, at thtt same time, they were apparently inherited entirely 
iudopendently of one another. 

871. Keport on TttE Cotton Bubedtiw* OmtATioN'S in Queensland. By 
W. G. Wells. (Aljstr. from Quecnnl. Agr. Joum., xxv., 1, 1926, p. 31 .) An iuU‘r- 
esting report of tlio progross mado in the oultivatiou of Durango cotton in 
Queensland from its introduetiou in 1921 up to 1626. Much information is also 
given In the arliolo regarding the following: Breeding operations, Durango plant 
types; Durango progeny centres 1926-20; Technique of laboratory investigations 
of selootiona; Laveatigations in other Upland cottons; Community “ One Vaiiefy ” 
production. 

872. UYiemTROvmsD Lentxoels on tub Boots ov Cotton Plants. By J. 
Templeton. {Min. of Agr. Egypt. Tech, and Bci. Eero. BuU. 69, 1026.) 
Summary . — ^Hypertrophied Icnticols were found to occur ou the roots of cotton 
plants when growing in very wet soil. The date of appearance of thoso struciuros, 
where, as in Egypt, artiflcM irri^tion is praotised, is dependent on the irrigations 
given, the nature of Iho soil, and the height of the “ water table.*’ It is suggested 
that this date, which will vary in diiforcut districts according to tho above factors, 
might be taken as an Indication when to reduce the amount of water given at later 
irri^tions, or alternatively, when to lengthm tho periods between them. As a 
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result of experiment it is concluded that, while excessive soil moisture may result 
in hypertrophy of root lentioels by increasing general sap presBuro, the d^^ree of 
hyp^rophy is determined by the supply of oxygen availaLle to the roots. 

378, The Ftjnotion of Lint Hates in thu Life Bistobv of the Cotton PtiAnt, 
By N. W. Barritt, {Arm. Ajop. Bid., ii., 1924. Abstr. from Exp. 8ta. Bee., 
5S, 1925, 7, p. 633.) The evolution of lint hairs may be considered a special 
adaptation to olimatio conditions. Even to-day, notwithstanding the artificial 
extension of cotton areas, the varieties with most highly developed lint Sea 
Island and Egyptian) are to be found only in climates with well-marked regular 
seasons, whilst the varieties with more fuzzy types of lint are found in more erratic 
climates, 

374, The Reaotion of the Cotton Plant. By J. A. Harris ef ol. {Science, 
61, 1926, No. 1668. Abstr. from Exp. Sta. Bee., 7, 1925, p. 626.) As a result 
of hundreds of determinations of the H-ion concentration of mature cotton leaves, 
the authors found the H-ion concentration well on the acid side of neutrality. 
The average values for the series of Pima Egyptian cotton grown in 1 921 range 
from pH 6-26 to 641, whereas for the series of Upland cotton grown under simiW 
conditions they range from pH 6*36 to 5*46. The H-ion concentration of the tissue 
fluids of the hybrid is intermediate between that of the Egyptian and Upland types, 
being on the average lower than the Egyptian and higher than the Upland parent. 
The oiify tissue fluids which have been found that have a neutral or s^uifioautly 
alkaline reaction were in Mentzelia of the liOasacese and various representatives 
of the Ouourbitaoeai. 


LEGISLATION. 

AnsTBATiiA. Prodmnation No. 149 of November 26, 1026, prohibits the 
importation of cotton seed or cotton lint into Australia subject to certain 
conditions. 

ff78, Ctpbus. (Abstr. from the Cyprus Agr. Joum., xxi., 1, 1926, p, 28.) An 
Order dated May 13, 3 926, provides that all cotton seed, raw cotton, cotton refuse, 
etc., be imported into Cyprus through the port of Famagusta, accompanied by a 
statutory declaration by the consignor, and that it be disinfected as prescribed 
by the Director of Agrioulture, 

B77. India, Ndijication No. 1493‘Agri. of Novombor 14, 1026, regulates the 
importation into ^tish India of Amorioan cotton. 

NdifiooAion No. 15G0-Agri. of Novombor 26, 1026, amends clause {a) of 
paragraph 2 of Notification No, 1403-A. of November 14, 1925. 

Notificc^ion No, IBdl-Agri. of November 26, 1920, amends clause (c) of para- 
graph 2 of Notification No. 1493- A. of Novemb^ 14, 1926, 

Ndifieatim No. 4388/24, dated November 26, 1026. Rules for the detention 
and dishrfection of American cotton. 

Notification No. 76- of January 14, 1926, farther amends clause (a) of 
paragraph 2 of Notification No, 1493-A. of November 14, 1026. 

NdfUsaiion No. 144-Apn. of January 26, 1926, amends paragraph 1 of 
Noldfication No. 1661- A. of November 26, 1926, 

878. Kbnta. Ordinance No. 18 of September, 1926, amending the Cotton (Tax) 
Ordiiutuoe, 1923, provides for the exemption by the Governor in Council of any 
distriot, or districts, in ths Colony from application of this Ordinance. 

879. Nxasaland. NcUmNo. 288 of December 31, 1926, prohibits the sowing of 
oottou seed in “ ootton <puirantine areas *’ or the conveyance of seed cotton or 
cotton seed out of such areas without the writteu pemussion of the Director of 
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AgrioultuTe. Provisioa is also mado for the huming of all cotton plants, and for a 
“ close season ” of two years from the completion of the bnming, on all ootton 
plantations where any disease or insect pest of a serious nature exists. 

Notice No. 289 of Deoombor 31, 1926, proclaims a certain area in the Northern 
Province to be a “ cotton quarantine area.” 

Notice No. 16 of January 30, 1026, prohibits the sowing of ootton seed within 
the North Nyasa District, and provides for the uprooting and bnming of all 
ootton plants in this District before February 28, 1926. 

380. Paptja. Otdinance No. 11 of September, 1025, may be cited as the Gotten 
Ordinance, 1025, and includes regulations for all or any purposes tending to the 
improvement of tho cotton-growing industry in the Territory, 

881. QuBSiiirsiiAND. An Order in Gouro'U of January 14, 1926, provides iot the 
acquisition by the Government of all seed ootton grown in the State of Queensland 
before July 31, 1926. 

A ProclatruUion of January 1 4, 1926, states tho period of duration of the Govern- 
ment guaranteed price for seed ootton during 1926. 

Begidations of January 11, 1026, give the prioes guaranteed to growers by the 
Government for seed cotton during 1926. 

382. Samoa. The Cotton Ordinance, 1925 {Ordinance No. 7 of November 24, 
1926) prohibits (i.) tho importation and sowing of cotton seed without the consent 
of the Administrator or the Director of Agriculture, and (ii.) the growing of ratoon 
ootton. Eegulatlons dealing with the following matters are also included: 
Date for destruction of cotton plants and debris; guarantee of prices; acquisition 
ol cotton by tho Government; i^vanoca to growers ; powers of inspection; notifica- 
tion of disease; ginnmg of cotton. 

383. Tanganvika Teeritoey. WJtat to do at the End of the Goffon Season, and 
Why, {Leaflet No. 3 of the Dpt. of Agr., 1923.) From this leaflet, which is 
printed both in English and in tho vernacular, we quote the following: “ Tho two 
following rules now require the careful attention of ootton planters (extract from 
the Cotton Rulos, 1922): 

16. All ootton plants shall ho uprooted after the first Hoasou’o crop has 
been picked Ihorofrom, and on no account shall they be allowed to remain for a 
second season, or for more than one ye.ar in tho ground. AU crop residues on tlvo 
plantation, hududing tho a>s)vo plants, cotton bolU, seed cotton remaining unsold, 
etc., shall bo Inmvcd. 

“ 16. The Director of Agriculture wsy from time to tiinolbc by notification 
in the Oatelle a <latc prior to which all tho provlom season’s ootton plants, and all 
plants fatal od by him in the sjvid notice as those which harlKiur tho posts and 
diseases of ootton, shall bo uproot(sl and burned in any district, and all such plants 
shall be uprooted and burned prior to Much <lat6. together with all crop residues 
in or near farms or plantations,” 

384. UwiTMD St.\tes. Amendment No. 2 to Service and RtgiUtUort/ .Dmjouhcc- 
wwttis {AgrieAtUuuU Eeonomici) No. 91 amends Section 2 of Ecgiilotion U oi tho 
Cotton Futiujoa Act of May 31, 11120, 

Amendment No. 2 to Service and MeyxdrUory Annomcemenis {Aqckulfwra 
Eoonoxnics) No, 95 ammls Section 2 of Regulation 10 and paragraph 2 ol Section I 
of Begulation 1 1 of tho Cotton Standards Act of March *1, 1923. 
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CHEMISTRY AND PHYSICS IN THEIR AHPLICATION TO COTTON 

PROBLEMS, 

885. NirrwOGEiT Rbctjpbbation in the Soils oir wie Bombay Bbcoan— Part I 
By 1>. L Sahasrabuddho aud J. A. Daji. oj Dpt. of Agr. hi India, yiii., 5s 

1925. Choimcal Scries.) In this artiolo tlie authors state tliat “ The problem 
as to how the fertility of Indian soils is maintained in the absence of manure, 
more particularly in the arid and somi-arid tracts like the Deccan, has always been 
a di&oxdt one. More especially the maintononce of the available nitrogen is difh-* 
cult to explain. On the one hand thero is a demand on the accumulated stocks 
ot nitrogen from the crop grown. This reaches, in the case of an aimual crop of 
jounr {Andropogon smghum) grown without manure, to about 20 lbs. of nitrogen 
per annum for such a crop (700 lbs. grain and 2,000 lbs. straw) as is oommonly 
produced in the Bombay Deccan. Then there is the annual loss from drainage 
and from denitrification, while the only apparent return of nitrogen to the soil is 
from the quantity supplied by rain and dew.” 

The following conclusions were arrived at: (1) When water is added to the soil 
within ten days a large quantity of nitrogen is fixed, and this goes on increasing 
till about thirty-five days and then slowly begins to decrease; (2) up to 30 per 
cent, of water, the larger the quantity of water the higher the nitrogen fixed; 
(3) the fixation of nitrogen and nitrification are higher at 40** C. than at lower 
temperatures; (4) increase in nitrogen takes place both in the presence and abs^oo 
of light. 

388. The Moisture Eblamons ob Cotton. The Absorption op Water bt 
Cottons op Vabious Obioins. By A. R. Urquhart and the late A. M. WiUiams 
(From vol. iv., 1926, of the SliifUy Institute Memoirs.) 

8ff7, Raw Cotton : Oil Sprayino. By Borne Sorymser Co. (Abate, from Summ, 
sf Curr. Lit., vi., 3} 1026, F. 6.) Raw cotton stock is teeated or sprayed before the 
completion of teie drawing operation with a non-volatile lubrioathig oil. Pure 
mineral oil may be used, or castor or lard oil. The quantity used is between 0'6 
and 4 per cent, by weight of the material tested. 

388. Oil-sprayed Cotton; Properties. By E. H. Hinckley and R. B. Earle. 
(Abste. from Summ. of Curr. Lit., vi., 5, 1920, 1\ 6.) Oiling is bolieped to iaoilitato 
the oleanjug of ootton to a slight ox^t, but the first distinct advantage is seen 
in the oard-room, where oil eliiulnatoR practically aU lint in the air. In drawing, the 
tendency to ton^gUng and thick places is roduoed because the iibr(» slip moro 
readily, and in spinning more twist con be put in without affecting the breaking 
load of the yam. Produotion is said to be greater. In scouring, impurities are 
removed from oiled material more readily than from unteeated material, and cloth 
made from oiled yams remains white longer than that from non-sprayed yarns, 
Ho diffioully has been encountered in dye^ cloth made from oU-sprayed ootton. 
The presence of oil does not interfere with ooating and rabberizing for the tire 
trade. The advantages claimed for the process are supported in a subsequent 
paper. The amount of oil added is so small, and it is so evenly disteibuted, that 
its use is no disadvantage to the dyer and finisher. 

889* The Toce Factor is Hair Testing. By 3. 0. Bfenn and F. T. Peirce. 
(Joum. of Text, In^., xvii.,9, 1026, T. 83.) 

890. Banco Method cat Texthe Testino. By 3, Berosi. (Text. World, 67, 
1026, No. 17. Abste. in Sxp, Sta. See., 68, 7, 1928, p. 084. 
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CO-OPEItATlON. 

891. Co-oPEBAravB) MABKHTiwa oir OoTOoN. By G. O. Gatlin. {BtilL No. ir>i)2 
V.8. I>pt. of Agr., 1920.) Dt'scribos tho baokgronnd of the movoment, contem- 
porary organizationB, tho American Cotton OroworB’ Exchange, priuoipl(‘H and 
policies, methods and praotLooa, and coala and prices, 

398. Co-oPBiBATmJ Markbotno op Coitton in Tirjj U.S.A- {Int. Cott. BvU., 
4, 1926, pp. 63-66. Ahstr. in Sunwi. Curr. Lit., vi., 6, 1926, E. 32.) 

393. Co-OPBBiTivB MABKKTiNa OB' CoTTOK IN Tim U.S.A. By A. S. Pearse. 
{Int. Cott. BuR., 1925, 4, pp. 2-5, 13. Abstr. in 8umm. of Gurr. Lit., vi., 5, 1926, 
E. 32.) 


MJS0ELLANB0U8. 

894. CoMMiTTxn op InnuaTiiY and Tbadb. We have recently received a note 
givii^ some account of the volume entitled “ Survey of Industrial Relations,’* 
published for tho Committee of Industry and Trade in lHaroh by His Majesty’s 
Stationery Office. Tho volume deals with such matters as the growth and dis- 
tribution of the industrial population, rates of wages and systems of wage pay- 
ment, hours and other conditions of labour, unemploymont, and maohincry for 
dealing with industrial disputes. Not only ore the presemt position and tendonoics 
under those headings dealt with, but information is given as to tho main olianges 
which have taken place since tho years immediately prooeding tho war. A ooii- 
siderablo amount of information is also given about tho position in other oountricB 
os regards some of tho subjects mentioned — s g., hours of labour and negotiating 
machinery. The oonlonta of tho volume are mainly derived from official souroes, 
and tho Comraittoo have prolixod an Xntroduotiou oallmg alttmtion to certain 
important considerations arising from tho Survey. In conolnsirm, tho Committee 
omphosizo tho dcsoriptivo nature of tho volume and express tho hope that their 
impartial ascertainment and publication of authoritative information on tho 
oxtroraoly important subject of industrial relations will not only be valuable to 
those who dosiro a trustworthy book of rolorenue, but will also conduce towards 
a bettor uudoratauding of prostaii-day economic problems by limiting tho Held of 
controversy and by facilitating and clarifying discussion. 

Tho volume is obtainable from Uis Majesty’s Stationery Ofilce, or tlirough any 
bookseller, at the prit'o (d 6s. 

395. Prom tho Big/ifeenfh An», liiH. of tk' /»«/>. CoU. cf Bcieimmid TfchnNogy, 
South Konsington, li)36, we quote tho following: “ AMistant-l^rofcssor Brown, 
utilizing part of a grant given by the Empire Cotton Growing C’ori)oratlon to tho 
College, has Ixton enabled to visit the cotton-growing districts of the eastern 
United Hlatos and the West Indies, during tho summor vacation. JJo has thus 
been enabled to aoquiro, at fust liand, important knowledge on tlio probloms of 
yield and of diseaso in one of the most important of tropical economic prudnots, 
and tho exporionce so gained will be of groat value to tho Dopartmontof Biology.” 

396. In the liU, Crop Hpt. md Ayr. BtafittHca, Jiuiuaiy, 1026, published by tho 
Int. Jjast. of Agr. Borne, cotton is doolt with under tho following headings: 
Areas and Brodnotion (p. .32); Exports smd Imports (p. 42); Stocks (pp. 46-7). 
Prices (p, 63). 

397. Tbm CoraoN ” Ectubb MAaKur.” By Robert Davi(*a. (Afr. (Ug,t. Journ., 
vol.i.,SS,in?6, i> 6.) ■ 
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PERSONAL NOTES 

OFFICERS ON LEAVE. 

When an offioor of a oolonial Department of Agrionlturo (or of the allied 
departments of Irrigation, 'Lranspoit, eto.) oomes **home ’* on loave, he usually 
brings with him much information that may be of considerable yalue to similar 
officers in other colonies, or to the officers of the Empire Cotton Growing Gorporar 
tion, who have to collect , coll ate, and use all possible information relating to cotton. 
The Corporation would consequently much appreoiate the courtesy if Directors 
of Agriculture and others would be so kind as to inform them, in advance if 
possible, of the names, probable addresses, and approximate dates of arrival 
in England of officers coming on leave. This woidd give the Corporation the 
opportunity of getting into touch with these officers themselves, and of giving 
the latter the opportunity of meeting with one another. A further courtesy 
would be conferred if the officers themselves, upon arrival, would call at, or 
inform, the offices of the Empire Cotton Growing Corporation, which are at the 
comer of Millbank and Wood Street (entrance by the first door in Wood Street) 
immediately opposite to the offices of the Crown Agents for the Colonies. 

At the date of writing the following officers are on leave in England from cotton* 
growing countries; 


Barbados Prof. J. P. d’Albuquerque. 

Gold Coast Idx. C. Saunders. 

India Mr. G. Clarke. 

,, • . • . > . . > . . Ii&. G. R. Bfilson. 

„ Mr. F. J. Flymen. 

„ . . . , Wt. A. J. Turner. 

„ Mr. W. Youngman. 

Kenya Colony Mr. R. J. Lathbury. 

Nigeria . . . . . . . . . . Me. 0. T. Faulkner. 

„ . . Ii&. K. T. Rae. 

„ . . . . Mr. H. B. Waters. 

Sierra Leone Mir. B. B. Glanville. 

Mr. F. J. Martin. 

Sud^ Mr. R. Howison. 

Tanganyika Mr. E. Brand. 

Mr. L. 0. Rdwards. 

Mr. A. M. D. Turnbull. 

Me. 0. E. Whitehead. 

Trinidad Mr. F. Stell. 

tTganda . . , , Mr. S. Simpson. 

Mr. B. G. Harper. 

Mr.A.S.Widg«ry. 


The following officers of tho Corporation's stafi abroad are on leave in tlUs 
country: 

Mr. G. Evazut, formerly Director of Cotton Culture, Queensland (until August}. 
Mr. 0. B. R. King, Nyasaland. 

Mr. T. McEwen, Nyasaland. 

Mr. B. 0. Burt, Secretary of the Indian Central Cotton Committee, will arrive 
in England on leave at the end of July. 
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THE LIVERPOOL COTTON ASSOCIATION 


BY 

A. C NIOlvaON. 

Serteictry, lAoet^iodl Cotton Abiocwition. 

In writing any article on the work done by tlio Liverpool Cotton 
Association, one must naturally mention its foundation. 

In Liverpool an Association was foimod in 1841 of all tho firms 
that wore ooncluoting a business in soiling cotton, under the stylo 
of the ** Cotton Brokers’ Association.” Most of tho business done 
by these firms was selling cotton consigned to them by shippers, 
on which business thoy charged a brokerage. Gradually, however, 
a number of firms outside tliis Association commenoocl busmoss as 
merchants, buying and selling cotton for their own account, and for 
a short period two Associations existed in Liverpool — ^the Brokers 
and tho Merchants. 3<'inally, in 1HB2, an amalgamation was agreed 
upon, and the juosont Liivori)ool Cotton Association was fonnod. 

ITiie Associalaon at tho piosont time consists of 661 members, 
who oompriso about 800 cotton firms, conducting every class ol 
cotton 1)usinoss. 


Hi’OT Cotton. 

The principal busmoss is, of course, tho sale of cotton on spot 
terms, as Liverpool has always boon known as, and still is, tho 
greatest Spot Cotton Market in the world. A largo stock of evory 
growth of cotton is hold by members in warehouse in Liverpool; 
the largest stock over hold at a time was in 1914, when there wore 
1,462,1 12 bales of cotton in Liverpool. Out of this stock, tho spiunors 
of Lancashire can fulfil thoir roquiremonts. 

A number of members act as buying brokers for spinners; thus, 
when a ^pinner requires cotton, ho notifies his broker, wbo obtains 
m, ^ 
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samples from merchants holding a stock of cotton, and is then in 
a position to place a selection before the mill manager when he comes 
to Liverpool. Competition to sell the large Liverpool stock is keen, 
and the spinner is thus enabled to buy his cotton at the lowest 
possible price. After a pm'ohase is made the buying broker takes 
charge of the transaction and acts in the spinner’s interest, passing 
the cotton for quality, arranging the forwarding, and checking the 
invoices. 

Eor his services the broker charges a minimum commission of 
I per cent, on the value of the transaction, and there is no doubt 
that the work which is done by a buying broker is essential. 

In purchases on spot terms, the price of the cotton is sometimes 
actually fixed at the time the contract is made, and at other times 
the cotton is Sold “ on call ” on a certain month — ^that is, it is agreed 
in the contract that the price shall be fixed at a certain number of 
points “ on ” or “ off ” a given month for future delivery, the date 
of the fixing being usually at the option of the buyer. In this way 
a spinner secures a certain quality of cotton on the basis of futures, 
and has the privilege of fixing the price at any time convenient 
to himself. 

As regards claims for quality, these must be made before delivery 
is actually taken, and it is one of the duties of the buying broker to 
see that the cotton is correct before delivery. After that time the 
only claim that can be made is for false-packed, or unmerchantable 
cotton, which cannot be discovered until the hale is actually opened 
at the mill. 


Cotton for Deferred Delivery. 

The Association provides forms of contracts by which cotton 
can be sold on spot terms for delivery at a future date. The rules 
governing these contracts are on the same basis as those governing 
spot cotton, but at the time the transaction is made the cotton need 
not be in Liverpool, the terms of the sale being that the cotton must 
be of a certain description as compared with the o£6icial standards, 
or equal to an actual “ type ” of cotton which is kept by the buyer. 
When the cotton arrives, the out-turn samples are compaied with 
the standard representing the description of cotton bought, or with 
type, as the case may be, and should any difference arise as regards 
the quality of the cotton, the matter is decided by arbitration. In 
the same way as spot cotton, the price may be either fixed at the 
time the contract is made, or “ on call.” 

An important provision in this contract is that bales tendered 
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■which are not oqual to the selling sample, or the dosciiption of the 
cotton contracted for, may be exchanged once, or a second tender 
may be made within the poiiod allowed for delivery under the 
contract. 

Payment is by cash in ton dajs, oi bofoio delivery if roquiied. 

The majority of the businoss in cotton in spot teims sold to the 
Lancashire spinner is tiansacted on this form of contract. 

Cotton Sold on C.LP. Turms. 

The Liverpool importer buys most of his cotton fiom the shipper 
abroad on C.l.E. terms. In my article in this Journal dated Apnl, 
1924, I attempted to outline the method of importing American 
cotton, and theroioro do not think it necessary to go into the matter 
in detail. 

Shippers usually have their own representatives in Liverpool, 
who are posted by cable as regards cotton offered for shipment, and 
these agents enter into contracts on behalf of their principals abroad. 
This system is of recent development, as, before the war, Liverpool 
merchants usually had their own houses in America, staffed by young 
Englishmen who bought the cotton from the factor, or farmer, in 
America. American Immigration Laws, ho vv ever, have made this 
practice more and more dihieult until, at the present time, very fow 
merohanls have their own houses in the Btates. 

The Liverpool merchant is taking an increasing interest in coil on 
in differont Colonics in Africa, and bianch offices arc gradually being 
opened in that part of the world. 

Tho Egyptian and Bud«m business is also conducted on C.LE. 
terms by tho Liverpool merchants, who arc in closo communication 
with cotton export lirms in Aloxandiia. A number of the largo 
Liverpool houses have branches in Egypt. 

Tina IjivinipooL fuTunns MARKr/r. 

Liverpool, New York, and Now Orleans are tho three important 
“Euturos” markets for trading in Amoricau cotton. There aro 
“ Eutures ” markois in Bombay for East Lidian cotton, and Alex- 
andria for Egyptian cotton, but Liverpool is unique in that it has 
“ Euturos ” contracts for American, for Egyptian, and also for 
Empire and miscellaneous growths. In tho last contract, every 
growth of cotton, with the exception of certain giades of Egyptian 
and Sudan, is tondorahle, provided, of course, that tho quality 
tendered is within tho terms of the contract. 
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A nnmber of interesting booklets have been written on the 
subject of cotton futuies, and space will hardly peimit a detailed 
account of the various forms of trading. 

The minimum contract in American cotton is 100 biiles, in 
Egyptian and Empire, 50 bales. The seller in his contiact under- 
takes to deliver to the buyer in a given month a ceitain weight of 
cotton, which the buyer on his pait must accept, piovided the 
cotton tendered is within certain giades and staple, which are defined 
in the contract. The basis of the contiact is actual cotton, and unless 
the contract is closed before maturity, actual cotton must bo delivered 
and accepted. 

The market is used by almost every section of the cotton trade 
both at home and abioad for “ hedgmg ” purposes, which means 
that those engaged in ihe trade can protect themselves fiom suddon 
and large fluctuations which take place in tho value of cotton. 
Importers buying cotton foi shipment m a certain month which they 
have not lesold, hedge themselves by the sale of futures, and aio 
thus protected against a decline in values before the actual cotton 
is sold. 

In the same way spinners who have not sold their product can 
protect themsehes by a sale in the futures market, and when their 
yarn is sold they ropurohaso their hedge, which has acted as a 
protection during the mtervening period. 

Ordeis for the Liverpool futmos market are received by Liverpool 
brokers from all paits of the world, and it is this fact which makes 
the market one in which a purchase or sale can always bo made 
at the ruling price, largo buying or soiling orders being transacted 
without any unroasonablo fluctuations taking place. 

The contract calls for weekly payment of dilToioncos, and th(‘se 
are settled through tho medium of the Association Clearing House 
each Thursday. 

The charge made by tho broker for transacting an order for 
futures for account of a non-member client is a minimum of } per 
cent. The Association, however, allows a reduction of this brokerage 
to a minimum of J per cent, to clients who are elected as Associate 
Members. These are persons in this country who are closely con- 
nected with the cotton trade — ^viz., spinners, importers, yarn agents, 
etc. The privilege ^ also extended to persons abroad provided thoy 
are members of recognized Cotton Exchanges, such as Now York, 
New Orleans, Havre, Bremen, Bombay, Alexandria, etc., and rules 
have recently been passed that British subjects resident within 
the British Empire who are engaged in shipping cotton to this 
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country are also olifiibic, itrovidod they aro miunliorH of a (’oMon 
Exeliango. It is liojjod that Ihia rogulalioii "ttill oiictmiMgo tlu* 
formation of Cotton Exohaiigoa Ihroiigliout llio Empire wliore (*<»tfoi» 
is being grown, and the Association is pieparcd to give all tli<» ad\n‘(» 
and help it can to tboso who uud(‘]tak<' tlni work of <‘Slablirthiiig 
thoso lixchangos. 


Stand AiiDH. 

Tho Association for many years had ost.il dished. Li^e^po<>I 
standards for various growths of cotton j until 1928 those wore tho 
standards upon which all European transactions worn based, in 
1923, however, universal standai-ds for American cotton wuro agreed 
upon between the European Exchanges and the Department of 
Agriculture at Washington, and these have boon adoi)iod by the 
Li verpool Association. The Liverpool stiandards for all other growths 
still remain, and are added to as the various now growths for cotton 
boconio more important. 


ARBlTIlATiON. 

All contracts that are made subject to the Articles and Unlos 
of tlio Association provide that dilloronoos or disputes must bo sotth'd 
by arbitration. 

Tho procedure is that eaoli party to the contract appoints a 
moniber of tlio Association to act as Arbitrator, reprosonting Ida 
interosis, and fully posts him witli his view of tho case; should tho 
Arbitrators bo laiablo to agree, another nionihor is callod in to act 
as umpiro, ami his award is communicatod to the contracting partios. 
Either party lias, within a stated timo, a right of appeal against 
tho award, in the case of quality to tho Appeal Committoo, or in 
any other case to tho Directors. 

Should oilhor party to the contract refuse or neglect to appoint 
an arbitrator after application to do so has been made to him by 
tho otJior party to the contract, application may bo made to tho 
Trosidout of the Association, and if he boos fit ho is ompoworod, under 
tho Bulos, to appoint an arbitrator to act for the defaulting party. 

There aro a number of Appeal Oommitteos, elected each year, for 
various growths of cotton, and tho members of these Oommitteos 
are exports in the particular growth represented by these Oommitteos, 
It is difficult to give any figures showing the number of arbitrations 
on quality which aro hold in a year, but it would be no oxaggoration 
to state that at least 670,000 bales aro adjudicated upon in the 
Association official arbitration rooms oach year. 
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The Bales provide a further safeguard ia the case of quality — 
that if a contracting party feels that a manifest error has been made 
by an Appeal Committee in valuing cotton, there is a right of super- 
appeal to the Directors. The appellant states his case before the 
Board, and if it is considered that a ^rwia facie case has boon made 
out, the Duectors appoint a Special Committee to reconsider the case. 

The Board then issue their award, which is final and must be 
conformed to by both parties to the contract. 

Another impoitant provision with legard to the Liverpool con- 
tracts is that they contain a clause to the effect that the contract 
cannot be cancelled on any ground, and therefore, if it is decided 
by arbitration that a contract is to be closed, this is done by the 
buyer invoicing the contract back to the seller at the value in 
Liverpool on the date of arbitration or appeal, as fixed by arbitration; 
thus the buyer and soUer are placed in the position of being able to 
replace their contracts. 


Genural. 

The Association is governed by the President, Vioe-Prosident, and 
body of Directors. The President and Vice-President are appointed 
each year by the members, the Directors also bemg appointed by 
the members, retiring by rotation every three years. The numerous 
Committees are elected each year — ^namely, Appeal Committees and 
CommitteeB for fixing the quotations, and the ordinary Committees 
required to carry on the affairs of the Association, such as the Pinance 
Committeo, Committee for making Buies, etc. 

The Directors have very stringent poweis over the members m 
oases of insolvency or misconduct, those bomg provided for in the 
Articles of the Association. 

All alterations to the Articles aud Eulos have to be passed, in 
accordance with the Companies Act, by the mombors m General 
Meeting. 

The Cotton Exchange building itself, as shown in the annexed 
photograph, contains the Exchange, where trading in the various 
futures contracts takes place, and in the building are also innumer- 
able offices for members of the Association. The official Arbitration 
and Appeal Booms are also in the buildmg, situated where the best 
light for judging cotton can be obtained. 

Photographs are appended showbig trading taking place in the 
Liverpool Futures Market, and also the Appeal OommiUoe at work 
judging the quality of Amoriean cotton. 

Beceivei Auguef^ I02G. 
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COTTON-GROWING IN THE SOUTHERN 

SUDAN 


BY 

R. IlEWISON. 

Dmclot of AgyiruUutc and Forctti, 8vdan. 

The region generally referred to as the Southern Sudan comprises 
four provinces — viz,, Upper Nile, Nuba Mountains, Bahr ol Ghazal, 
Mongalla. Theso provinces cover a combined area of some 270,000 
square miles, and are inhabited by a population rouglily estimated 
at 8,600,000. They ho approximately between the 12th and 4th 
parallels north, and the 24th and 34th meridians oast. For the 
present, however, dovelopmont of cotton-growing is restricted to an 
area, which for transport can bo served by the river, and which lies 
between the 29th and tho 34th meridians. 

While tho area of those provinces is about one-quarter of the 
whole country, tho population is something over half. The greater 
density of population is aocountod for by tho heavier and more 
dependable rainfaU oujoyed in this part of the Sudan. The average 
annual precipitation ranges from 24 inches in the north, to as much 
as 62 inches in tho oxtrouie south. The greater part of tho area 
actually uudor discussion hos between tho linos representing annual 
rainfalls of 2H and 40 inches respectively. Generally speaking, 
there is a d('linito rainy season, varying in duration and intensity, 
and followed by an equally Uofinilo period of dry weather. In the 
oxtromo south tho sharp distinction holweon the rainy and dry 
season disa})poars to some extent, and tho rainfall is more generally 
distributed throughout tho year. 

Other olimatio conditions are very favourable to cotton-growing. 
There is an entire absouoo of frost, aud except in tho north, and at 
high altitudes in tho south, a fairly high minimum tomporatnre is 
oharaotorislio of tho region, A moist growing season with a fairly 
constant range of tomporaturos enables good vegetative growth to 
be made, whilst on tho cessation of tho rains, a riso in tempera- 
ture, and a corresponding drop in humidity, produces the conditions 
necessary for the maturing of tho plant and ripening of the cotton. 
Dry weather for pioldng is praotioally assured, and cotton can there* 
fore bo brought in clean and in good condition. 
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In an area so vast it wiU be understood that considerable variations 
of soil exist. Over a considerable part of the region, however, what 
for want of a better designation is known as “ cotton soil ” is the 
predominant type, and most of the cotton at piesent produced, 
except possibly in the Mongalla province, is ginwn on this kind of 
soil. It IS a dark-coloured, heavy soil, containing a largo percentage 
of clay, usually deposited in laigo flat plains. Under the climatic 
conditions of the region it produces naturally a largo growth of tall 
coarse grass, the annual burning of which restricts the other species 
of plants to bo found upon it. Considerable areas of mixed forest, 
or scrub, are found, generally consisting of such trees as can survive 
the gi’ass fires, winch practically clean up the whole countiybido each 
season. There is little in the way of forest clearing necessary, 
therefore, to enable any extension of cultivation over most of the 
region. 

The different provinces are inhabited by a variety of races and 
tribes. In the extreme north of the Nuba Mountains and Upper 
Nile Province Arabs are settled, and mix with the Nubas in the 
west and with such Nilotic tnbos as the Dinkas on the river. The 
Nubas occupy the greater part of the province bearing theh name, 
while the Upper Nile Province alongside the White Nile, the 
Bahr el Gebel, Bahr el Zoraf, and Sobat is peopled by Binkas, 
Shilluks, Nuers, and other tribes. The Dinkas and Nuers are also 
found in the Bahr el Ghazal, other important tribes, however, 
supplying the bulk of the jiopulation in this province. Mongalla has 
its own tribes, some of whom are allied to those living on the other 
side of the boundary in Uganda. 

Generally there is a grout variety and divoisity of tribes, language, 
and customs throughout tho provinces, and a considorablo variation 
in the cultivating oiHoienoy of the different races. Along the main 
rivers— whore in tho past tho people have boon mainly occupied with 
fishing, hunting, and the care of their herds, varied with tho excite- 
ment of raiding, or being raided by, neighboui’ing tribes — ^vory little 
cultivation has boen carried on. A little dura has been grown, not 
always sufficient for their own needs, and generally tillage has not 
been regarded as a fitting occupation for a man. Away from the 
rivers, however, where a living cannot be so easily obtained, the 
tribes have had to depend more upon the produce of their fields, 
and the standard of cultivation, and of effort, is therefore much 
higher. Over considerable areas, moreover, the presence of “fly ” 
makes the keeping of flocks and herds impossible, so that food crops 
must be grown, if the people are to eat, to say nothing of drink. 
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Most tribes in the Sudan are very partial to the native bevorago 
“ merissa,” a beer brewed from dura, and this taste has an undoubted 
effect upon the area of grain cultivated. In addition to dura, 
however, other crops are grown, the most important in different 
districts being sesame, earthnuts, bananas, and tobacco for local 
consumption. 

Erom the above veiy sketchy description of the region and its 
inhabitants, and particularly when its geographical position is 
realized, it will be gathered that administration problems of no 
mean order are involved in securing order and providing peaceful 
rule. A very general description including most of the races would 
be that of “ naked, pagan savages.” Each tribe has its legendary 
history, some form of roh’gious boliof, its own code of morals, and 
its laws. 

To give peaceful government to each, to control the stronger 
and more warlike, and to protect the weaker, with due regard to 
their own customs and traditions, has been the task of the Sudan 
Government in these provinces, which, \indor the conditions in which 
the administration took them over, were unable to provide any 
substantial part of the cost of government. Gradually, however, 
the administration has established confidence, and reduced the 
necessity for military occupation, while trade in such commodities 
as can bo produced and exported has brought a certain amount of 
cash into circulation, and witli it some realization by tho ])ooplo of 
the power of money, at loast to supx)ly wants of which they have 
become aware. Dut much remains to he done before real progress 
or any groat im])rovoment in the condition of the poo^do can be 
claimed. Closer administration, involving more expenditure on pev- 
sormol and transport, isroquirod in most districts; while overywhoro 
medical assistance is an urgent necessity and a greatly ax>xn'eciated 
service. The problem of education has scarcely boon touched, and 
its solution, aptirt from many other diinoulties, must entail the ox- 
pondituro by tho Budan Government of considerable sums of money. 

On financial gi'ounds alone, therefore, development of tho re- 
sources of these provinces is necessary if the responsibility of the 
administration for tho welfare and progress of the people is to be 
faithfully fulfilled. It is realiaed, however, that such responsibility 
entails more even than this, and involves, amongst other things, 
the provision of opportunities of more permanent and more ]>rofitahlo 
occupation than has hitherto boon available for the people, and tho 
encouragement of those habits of industry and effort without which 
neither material nor moral advance is possible. 
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For a good many years exporimeuts and demonstrations in 
connection with cotton-growing have been carried on at different 
points in the Southern Provinces. It had been conclusively proved 
that cotton of good quahty could be grown, and that the conditions 
of soil and chmate were generally favourable. Boforo the war the 
general level of cotton values, combined with the difficulty and 
expense of transport throughout the region, was such that the prices 
which could be offered to the native cultivator wero not sufficient 
to mduce him to apply the extra effort necessary to produce even a 
small quantity of cotton. The general advance of the country, 
however, and the increased use of money throughout these provinces, 
combmed with the higher run of cotton prices and the development 
of tiansport facilities, have changed the situation considerably m 
recent years. With the much higher prices ruling up to some year 
and a half ago, it was realized that a price could be offered to the 
cultivator which should make cotton-growing an attractive side line 
at least, and still leave a margm between that and the value in 
Liverpool sufficient to pay for the cost of collection, ginning, and 
transport. 

Elsewhere in the Sudan, and in districts not so favoured as regards 
rainfall and chmate generally, the growing of cotton as a rain crop 
had proved to be a profitable occupation for the native cultivator. 

It was decided, therefore, that a more definite and more sustained 
effort should be made to extend cotton cultivation throughout the 
southern provinces, as a means of social and economic development. 
It was realized to be most important that the confidence of the 
inhabitants of the different districts in the Government’s intentions 
must be obtained and kept, and that there should be no question 
of their being exploited commorcially. It was therefore decided that 
the work of extending and popularizing cotton cultivation should 
be undertaken by the Government through its administrative and 
technical staffs. It was hoped that a stage of development would 
be reached in a few years which would allow of aU the business side 
of the development of cotton-growmg being left ultimately to private 
enterprise. As conditions were, however, and in view of the generally 
scattered nature of the population, and the difficulties of transport, 
it was realized that for the present only very petty traders could 
be expected to handle cotton at aU, and that their normal rate of 
profit would require to be such that it would be impossible to secure 
a fair price to the cultivator. The staff of trained agriculturists 
was therefore increased, and a certain number were detailed to each 
of the provinces in question, to assist the admioistrative officers in 
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the work of popularizing the new form of industry, and to give such 
assistance and advice as was roquii’ed in connection with the technical 
and commercial side of the work. The Department of Agriculture 
and Forests undertook the supply of seed, the issue of which to the 
cultivators was can-ied out by both administrative and technical 
ofiScers. 

At the beginning a price for aU cotton was guaranteed at the 
time of seed issue, and all cotton taken over at this price was disposed 
of by the Department. A certain proportion of the crop was shipped 
to England in order that the fullest information should be obtained 
as to its value, and the market which existed for the class of cotton 
produced. 

Experiments had shown that cotton of the American type could 
be most depended upon to give a good yield of fair quality. 
Egyptian cotton had done quite well in certain districts, but it 
normally required a longer period of growth than the seasonal rainfall 
permitted. It was, moreover, found to be more susceptible to, or at 
least to suHoi* more damage from, certain insect pests existing in 
these districts, probably as a result of the longer period required for 
full maturity. Cotton of the long-staple American typo was already 
being grown in the Sudan, under irrigation in the riverain provinces 
of the north, and as a rain crop in parts of Kussala, Fung, and the 
Blue Nile Provinces. This cotton, which is of a very good grade, 
and with a staple of i J to 1 commanded a ready sale, and it was 
decided to adopt it as the typo to be grown in iho Southern 
Provinces, pending the rosulis of moro definite experiments to be 
initiated, with the ohjoot of ascertaining the varieties which woidd 
bo found to give tho best general results under the conditions 
prevailing, 

Tho bulk of tho irrigated cotton of Amorioau typo in the north 
is grown imdor tho control and supervision of the Department of 
Agrieulfcui’o and Forests, or tho Sudan Plantation Syndicate, Ltd. 
All the cotton is grown from seed supplied by, or approved by, the 
Department of Agriculture and Forests, and is all ginned in the 
Government factories, or in those of the Sudan Plantations Syndicate, 
so that a sufQeient and guaranteed supply of sood was available 
from the start. So far only sood from those irrigated areas, whoro 
the crop is grovm under careful supervision, has been used in tho 
Southern Provinces, but if iho present rate of ox|)ansion goes on, it 
is only a question of time boforo some further source of supply will 
be reqiiu'ed. It is hoped, however, that as the cultivation extends 
and improves, areas will bo found within tho provinces themselves 
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where it wiU be possible to laiso sufficient seed for somo at least of 
the local requirements. 

Since it may appear that the question of the supply of seed 
occupies undue space m an article of this description, it is necessary 
to explain that from the very start tho Sudan Government has 
attached tho greatest importance to this matter. It is lealizod that 
any control of cotton cultivation with tho objoct of maintaining and 
improving the quahty of the cotton produced is difficult, if not 
indeed impossible, without complete oontiol of the seed supplied for 
sowing thioughout the country. Under the Cotton Oidinanco, 1912, 
the Director ol Agriculture and Forests of tho Sudan Government 
has extensive powers m this direction, sinco no cotton seed may be 
sown in specified districts unless supplied by or approved by him. 

It is not intended in this articlo to enter into any detailed descrip- 
tion of the cultivation of the cotton crop in tho Southern Provinces. 
Admittedly in certain districts tho standard of cultivation is not 
high. The grower contents himself with a rough cloaiing of the 
grass and scrub, the sowing of the seed, tho minicnuin of wooding, 
and the picking of the cotton when it is ready. In other districts 
very good cultivation indeed is cairied on, and with tho most 
primitive of implements. Land is carefully cleared, and kept free 
from weeds duiing the growth of the crop, tho only implement 
available in some oases being a sharpened charred stick. 

A system of cultivation oarriod out in certain parts of the Sudan, 
but not so far extensively practised in these southern provinces, 
is interesting, and undoubiodly useful where largo areas of land 
carrying a heavy crop of wild grass aie available. The system is 
known as “ Harig,” or burning, and its success depends upon tho 
skill and knowledge with which it is cairied out. An area of grass 
is carefully prosorved from fire at tho time when the greater part of 
the country is being burnt over — i.e., after tho rains lu each year, 
and when tho grass is dead ripo, and dry. After tho early rains 
have germinated tho seeds of grasses and other plants, hut before 
the young growth is too big and succulent, opportunity is taken of 
temporary dry spells, which always occur, to fire tho old grass. 
Burning readily, as it doos, the fixe produced is sufficient to destroy 
the young plants that have started, with the result that there is 
little or no further growth of grass or other weeds during the season. 
The cultivator has therefore only to sow the seeds of whatever 
crop he wishes to raise, and to wait untfi harvest, being spared the 
jexy laborious task of keeping down strong-growing weeds with 
inefficient tools. 
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Generally througliout the area there is no tillage of the soil such 
as is effected in other countries by means of ploughs, hoes, or spades. 
In a few eases, particularly in Mongalla, previous cultivation is 
carried out, and in time this will spread to other districts. 
Demonstrations in ploughing and other tdlago operations are being 
undertaken by the agricultural officers, but at present much of their 
time is taken up with the distribution of seed and the taking over of 
the cotton crops. 

On one point particular attention has been concentrated, and the 
importance of the clean picking of cotton is impressed upon culti- 
vators on every possible occasion. Any dirty cotton brought in is 
refused until thoroughly cleaned, and in a system of rough classifica- 
tion, cotton oontainiug leaf or other extraneous matter is reduced in 
grade, and paid for accordingly. Under the Cotton Ordinance, it is 
an offence to offer dirty cotton for sale, and generally throughout 
the country a liigh standard is now maintained. 

In the districts under discussion propaganda has taken several 
and varied forms. Generally friendly advice has been the method 
adopted. Tlio advantages of a readily saleable cash crop have been 
explained to the people, who have been promised a supply of seed, 
and assured that a market for their cotton when grown will be 
provided, and that a fair value will bo paid to them in cash. 

In some districts, whore the payment of the light taxation levied 
is a source of difficulty to tlio people, owing to tho lack of actual 
cash, cotton has boon taken over at tho market value, or guaranteed 
price, in sottlomont of taxes. Amongst cattle-owning tribes, who 
otherwise would havo to pay their taxes in cattle, this has boon 
particularly j)opular. In some of the less settled districts whoie 
administration is only really commencing, tho cultivation of a certain 
amoimt <jf cotton has l)oeu aoco])tod by tho administrative oilioiuls 
as a roeoguition hy tho tribesmen of their authority, all such cotton 
being paid f(n’ at tho rate decided upon for tho district. Generally, 
however, it may bo taken that tho cash incentive has been tho 
strongest. 

The fact that a very little extra labour will produce a bundle 
or two of cotton, for wliioh the anthoritios are prepared to pay ready 
cash, has impressed tho native cultivator, and made him anxious to 
extend his operations in this dii’ootion. In those districts in which 
the people wore already settled cultivators tho response has in fact 
been almost embarrassing for tho Govornmont. Erom a region 
which four years ago produced practically no cotton at all, and very 
little olso t^t was exportable, a crop of some 4,000 bales of cotton 
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has been obtained this year, and although seed issue has been 
limited, the estimates of the coming season’s crop aro put at from 
10,000 to 12,000 bales. As will be imagined, such an expansion 
has put a severe stram upon existing organizations. Personnel, 
transport both on local roads and on the liver, ginning facilities, 
have all proved to be insuldoient to deal with the output. In most 
localities the transport season is limited to some four months or so 
during the dry season, when such loads as exist are possible for 
wheeled transport or for camels. Distances aro great in the Nuba 
Mountains Province — for instance, the two most promismg districts, 
Talodi and Kadugli, have their centres 100 miles and 160 miles 
respectively from the river, while Kadugli is a httle farther from 
the nearest point on the railway than it is from the river. The two 
principal centres in Mongalla aro each some 80 or 90 nculos from the 
river. In the Nuba Mountains a certain amount of camel transport 
can be depended upon in the north, not enough, however, to move 
the present crop from the Kadugli distiiet alone. Talodi is depen- 
dent upon motor transport, and this is also the case of Tont, Yoi, 
and Amadi districts in Mongalla Province. 

It will bo understood that the transport of soed cotton by motor 
lorries for distances up to and exceeding 100 miles is not an economic 
proposition, and the question of local ginneries has had to be faced 
sooner than was anticipated. During tho initial period it was 
intended that such cotton as was produced in tho southern provinces 
should be ginned at Makwar, where tho Government had established 
a ginnery in 1926, being carried thoro by river and rail. While a 
snaall crop only was being handled on experimental linos this was 
feasible, but the rapid inoroaso in production lias mado it impossible 
for the steamers and bargos available to carry all tho cotton pro- 
duced as seed cotton. It is nocossary, tlieroforo, not only to inoroaso 
the fleet of barges, but to reduce tho bulk and weight of the con- 
signments, and local ginneries for four of tho principal districts have 
been decided upon, and orders for tho necossary plant havo boon 
placed in Great Britain. These giimories are to be erected at those 
centres most dependent upon motor transport. Talodi and Kadugli 
in the Nuba Mountains, and Torit and another centre in Mongalla 
have been decided upon, but whether Yei inland, or a point on the 
river« shall he selected has not yet been settled. 

Enough has been written to give some idea of tho task which the 
Sudan Government has set itself in attempting somo development 
of the Southern Provinces by means of the encouragement of cotton- 
growing. Although this policy was decided upon whoa cotton pricoB 
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were at a consideiably higher level than at present, it is satisfactory 
to record that even at existing values there is every possibility of 
cotton being produced in these provinces with a fair return to the 
cultivator. 

It will be apparent, however, that in attempting the solution 
of fcho problem of oconomieally administering and developing this 
region the Sudan Government has found itself faced with a whole 
crop of minor problems. Such important questions as roads, local 
transport, erection and operation of ginneries, dovelojiment of river 
and railway transport, provision of seed, control of insect pests, 
handling and financmg the crop, to say nothing of tho provision 
of staff, houses, otc., have all had to be faced. Some of theso 
problems have been solved in part or in whole, others still await 
solution. 

It is not possible within tho limits of this articlo, in which technical 
details have been avoided as far as possible, to discuss all theso 
matters, or to indicate tlie lines upon which each or any of tho 
problems are likely to bo settled. In a further articlo it is hoped 
to consider tho steps which have been taken to deal with the most 
pressing dilfioulties of transport and ginning, and to discuss the 
arrangements made for tho handling and financing of the crop Irom 
the fields to tho Liverpool Market. 

In conclusion, a word of appreciation is nocessary of the interest 
taken in the work and of the assistance so readily given by the 
Empire Cotton Growing Corporation, the British Cotton Growing 
Association, and those other individuals and organizations connected 
with tho cotton trade, who have at vaiious times been approached 
by the doparimonts of tho Government and whoso onoouragemont 
and help have boon of tho greatest Vcilue. 


Bmivul Avguat, 1026. 
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COTTON IN NYASALAND 


BY 

0 PONSONBY. 

Introduction. 

Though cotton was growing in Nyasaland in Iho days of Livingstone, 
its development as an economic crop, ii judged by the test of exports, 
does not begin till 1902. This is haidly a matter lor surprise, since, 
as I have shown elsewhere, ** slave raiding and inter-tiibal warfare 
cannot be said to have been finally oxtormiiutod till the late nineties, 
and for the first ten years of the present century the country was 
tiying to find its feet. The pioneers were experimenting with various 
crops to find which might be the most remunerative, while it was 
too much to expect tho native, emerging from conditions of barbarism, 
immediately to develop the desires of civilization to such an extent 
as to induce him to gi*ow cotton oi any other crops wiili a view to 
making tho necessary money to satisfy those desires. On the con- 
trary — and this applies to a gieat extent to the present day — ^as 
long as the native through the medium of his womenfolk could grow 
sufficient foodstuffs to slave olf hunger and famine and provide beer 
fur his more than oooasional beer drinks, ho attained tho summit 
of his outlook. 

In addition, tho tribal system had been destroyed in most parts, 
so that tho British Kaj took the place of the chiefs. At first sight 
tliis fact may seem to have nothing fco do with tho growing of cotton, 
but if comparisons are made with Uganda and Tanganyika it will 
be seen that the presence or abseuco of somi-autooratio clilids does 
have a very considerable iufiuonce on tho production or non-produc- 
tion of economic crops. 

In Uganda and certainly in parts of Tanganyika the feudal 
system exists in all its glory. Many of tho chiefs, either as owners 
of the land or in other ways, have direct interests that their tenants 
(or serfs) should produce as much cotton as possible, and while the 
tangible results to a chief are evidenced by the purchase of, say, a 
motoi-oar and other tokens of advanced civilization, bis tribesmen 
also show their advance in the same direction by tho purchase of 

* paper rwd "before the Boyal Society of Arts, May, iOEO. 



COTTON IN NYASALAND 


323 


Ealeigh bicycles, increased costumos for their wives and thomselvos, 
and so on. Tlie Government may issue seed andl give advice, and 
the tribesmen may grow the cotton, but it is the chiefs who provide 
the incentive. There may bo ups and downs due to climatic con- 
ditions and world prices, but once the native has reached a certain 
stage of development he will want to continue on the same course, 
or, to put it more graphically, if he has once owned a Baloigh bicycle 
he may be lazy for a year or two beeauso the prices are bad and his 
old tendency to inertia asserts itself, but later on ho will want a 
new bicycle and so bo ready to work again — ^whilo the influence of the 
chief will be entirely opposed to a reversion to tho ancient habits. 
A traveller has only to motor through tho Eastern Province of 
Uganda on the oxcollont native roads (probably the result of the 
car and bicycle above mentioned) to realize the valuo of tho feudal 
system. 

I heard of one case (in East Africa) where a chief came in groat 
distress to the Provincial Commissioner because ho had broken a 
spring of his new motor-car. Tho Provincial Commissioner proceeded 
to the scene of the accident, and pointed out that the trouble was due 
to a hole in tho road, and iucidontally that there wore other holes all 
along the road. Ln a day or two tho chief, on his own initiative, 
turned out 10,000 natives, and the road was perfected. 

Such an arrangement works very well, and tho natives 
understand tho system and understand their chiefs, but in places 
whore tho power of the ohiols has boon removed the British Govetn- 
mont cannot do those things. No doubt tho local Commissioners 
would like to do thoui, and with such powor tho Governor of tho 
Colony or Protoolorate could altor tlio face of tho country in a short 
space of time, but his hands aro tiod -not hy the British Treasury, 
who above all would liko to sco those yoimg countries paying their 
way; not by tho oOioials of tho Colonial Oflice, who aro only too 
anxious to seo those oountrios dovolopod; not by tho Colonial Hooro- 
tary or tho Undor-vSeorotary for tho Colonies, who visualize a groat 
and prosj)orouB future for East Africa; hut by the possibility of 
questions in Parliament and letters to tho English newspapers, often 
put forward by people who know not tho facts and who know not 
Africa. The attitude adopted by such pooi)lo seems to ho as follows ; 
If a chief turns out 10,000 tribosmon to mend a road for his car, that 
is the feudal system and porfooily satisfactory; if a Govemmont 
suggest tho compulsory oinploymont of 10,000 natives to hdp build 
a railway (for the dovolopment of tho natives’ country), that is 
slavery and untliinkablo. 

in. 4 
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In Nyasaland, when tribal warfare was finally stopped, the cliiofs 
in most cases were romovotl, and with them the principal incentive 


to their tribesmen to work. Oonsoquouily, the progress of the 


country in the last twenty-five years has been mainly duo to European 
pioneers. Tlio following table may bo of intorost as showing the 
various landmarks : 


Year. 

1901 

1908 (opening Sliirc Highlands Railway) 
1910 (two years after) 

1915 (opening Central Africa Railway) 

1916 (one year after) 

1920 

1924 


Jmpoifs 

Eiiuyils 

{Value). 

{Value). 

£ 

£ 

.. 116,761 

21,739 

.. 124,687 

81,791 

.. 19:J,488 

148,150 

.. 216,601 

108,006 

.. 356,116 

289,268 

.. 519,949 

429,086 

.. 564,007 

548,166 


It should bo pointed out that in tho period from 1900 to 1910 
as mentioned above, the conversion from barbarism to so-called 
civilization was taking place, planters wore trying to find out which 
crop was tho best to grow and how to grow it, and tho country was 
gradually settling down. Tn 1914 came tho war, which disorganized 
the plantations, upset the native labour supply through tho enormous 
numbers required to act as earners in the East Afiican campaign, 
and, in conjunction with tho post-war boom, thoroughly unsettled tho 
native. Consequently, any increaso in prosperity in Nyasaland has 
occurred notwithstanding the vicissitudes through which this young 
country has passed in the last fifteen years, and this fact renders 
difficult comparisons with other countries (such as Uganda) that 
have not passed tlu’ough similar troubles. 


NaTIVM CoTTON-CllOWINO. 

Incidentally, the war gave a fictitious value to cotton, and as 
in those days tho native was getting very high prices, ho was quick 
to notice tho low prices which followed, and not understanding the 
vagaries of American fully middling ho took tho natural ooursu of 
considering that tho white man was trying to soli him piece goods 
at a high price and to buy cotton at a low price, with tho result 
that he practically stopped growing altogether. As such growing 
was a voluntary and not compulsory effort on his part, and no chief 
existed to provide an incentive, the course taken by tho native was 
only what was to be expected, For a year or two everything sim- 
mered. The native forgot his grievance, and possibly began again 
to feel some of the wants of civilization which only money can bring, 
so the ground was prepared for a fresh start. 
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The Nyasalaud Government could do nothing in the way'ol 
guaranteeing a fixed price for cotton, which was tlio only method 
of restoring real confidonco to tho native. This duty foil again to 
private enterprise, and in 1322 an arrangement was made between 
the British Cotton Growing Association and tho Nyasaland Govern- 
ment by which the former wore given tho sole right to purchase all 
seed cotton grown by natives on Crown lands, in consideration of their 
guaranteeing a price which was to bo fixed beforehand with tho 
Government. This arrangement seems to have had the dosired 
effect, and the confidence of the native has been restored because 
he knows before he plants his cotton what price he may look to 
receive when tho crop is harvested. Under this arrangement, when 
the crop is sold the Government and the British Cotton Growing 
Association divide the pi’ofits, and as the British Cotton Growing 
Association have to pay the overhead charges of all their staff and 
organization in Nyasaland out of their share of tho profits, it is 
obvious that up to now their sliaro in such profits is purely patriotic- 
in fact, it is common Imowlodgo that so far as the Association is 
concerned tho profits have not materialized, and the Government is 
not liable to make good any loss whicli tho Association may iuoiu'. 
The share of the Government amounted to £7,259 in 1923 and to 
£5,575 in 1921 The fall in values since prices woro fixed for 1925 
makes tho position for that year still uncertain, while tho prices 
which were fixed for the present year make a loss in 192(5 almost 
inevitable. The ])rioos fixed for seed ooltou have b('<3n as follows for 
first, second, and third gr.ulos ruspectivoly: 


Port Horjvlil J Jiatriot 

. . J32»-2r) 


IM, 

Id. 


.. 1920 

2d. 

m 


Up-Oountry 

. . mas 

2d, 

I'tl. 

III. 

M 11 


2|d. 

1.1(1. 

Id. 

79 

. . 11120 

J^d. 

1](1. 

bl. 


At the timntlio agn'oiuoat was being uegotiai('d it was snggosled 
very strongly that any profits lumlo slioiild go to fiu’iii a reserve fund 
against possible losses in tho future, or alternatively, a cotton fmid 
to assist in tho dovolopmoiit of tho natives in cotton districts, b\it 
the Treasury insisted that any profits received should go into tho 
general revenues of tho Protectorate. 

Prom the point of view of output, tho results (])rol)ably duo in 
great measure to this cotton-buying agroomont) have boon satis- 
factory, In 1922 (before tho agroomont) tho native cro}> imionntnd 
to 387 ions (seed cotton); in 1923 (after tho agroomont, and a had 
year due to oxcossivo moisture and boll- worm), 7-17 tous; in 1924, 
1,864 tons, and in 1 025, 2,835 tons, 'Wio inoreaso iu 1925 was remark- 
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able, as at one time tho 03 k.ces 8 i\ o raiiitall socmod likely to cause a 
complete crop failure t lire ugh Bod Boll Worm and boll shedding, but 
tho second cioj) sav('d tho situation. 

Tho native cro]) (tho built of wlueli is grown in tho Port Herald 
district at an elevation of about 200 foot above soa-level, and the 
balance in tho Balakas and Port .lohnston districls at elevations of 
1,000 to 2,000 foot) now amounts to about GO p(‘r coni, of tho total 
production of Nyasaland. 

European Plantations. 

As cotton-growing in Nyas aland has in ofToct boon built up by 
the European plantations, who havo homo tho burden of nearly all 
the experimental w'ork, it is interesting to investigate tho vicissitudes 
througli which tho industry has passed. Tho following figures are 
taken from official sourcos : 


Fear, 

Colton Afteage, 

ISxf orris {Lbs. 

1902 . . 

680 

692 

1908 . . 

8,975 

756.120 

1912 , . 

23,7,66 

3,237,565 

1916 .. 

29,678 

3,065,248 

1018 .. 

18,141 

2,070,834 

1921 . . 

26,629 

1,475,232 

1924 .. 

20,948 

2,182,637 

1926 . . 

26,120 

2,229,317 


The above acreage is that of the Eiiropotvn estates only. Tho exports, 
however, include native as well as Eui‘opean cotton, and consist, 
almost entirely, of cotton harvested in the previous year. 

Exports began about Prom that time until 1012 the 

increase in cultivation was progrossivo, planting bomg mainly in tho 
hands of tho large oompauios and also of a mmibor of smalUtf planters, 
of whom many were financed by tho British Cotton Growing Associa- 
tion, who hoped to foster tho industry in this manner. Tho amounts 
advanced were oonsidorablo, iihe returns nogligiblo, and indeed it 
is well known that many loans had to bo written off altogether. 
After tho war the Association turned its attention to helping the 
native industry as mentioned above. 

It will be seen from the table that the acreages vary considerably, 
and have not shown the progressive increase that might have been 
expected. This is due to three causes: (1) Tho old acreages may 
not have been very accurate; (2) one large pioneer company in the 
Shire Highlands, whose shipments amounted sometimes to 1,000 bales 
per annum, has now reduced its acreage and is devoting its attention 
almost entirely to tobacco? (8) under the old system much more 
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was thought of acreage than of cultivation and rotation, and increased 
acreage was put in year after year while the old acreage was still 
being worked out with no attempt at rotation. 3T:iis may have been 
due to the high prices prevailing in the war, when certainly large 
profits wore made, but planters wore building up trouble for them- 
selves. The land was worked out, the yields became ridiculous, and 
the abandonment of cot^ton or the conversion of cotton lauds to other 
uses was the only possible result. 

Cotton-growing depends on management and the weather, and 
as there are, or should bo, no secrets between growers, and as the 
experience of one individual or company may afford a contribution 
to the general knowledge more accurate than generalizations about 
all European jilantatious, of whoso arrangements I have not the 
particulars, I think that the experiences of the British Central Africa 
Company may be of interest. 

This Company coimnenced planting cotton in very early days. 
In 1916 it had 8,700 acres under cotton, of which about 6,000 acres 
were in the Hhiro Highlands at an elevation of 2,600 to 4,000 feet, 
and the balance in the lower-lying country near the Shire Biver at 
elevations varying from 260 to 1,500 foot. During the war, with 
high prices and one or two exceptional years, largo profits were made, 
but on many plantations the process to which [ have referred above 
was being carried out. No rotation was attempted. It was cheaper 
to clear new land, and as long as prices continued good the old land 
was worked as well. Native methods of cultivation wore employed 
and labour was cheap and fairly officicnt. 

In 1921 Mr. Ham})Son was sent by tbo Empire Cotton Growing 
Corporation to Nyasalaiid, and ro])ortod on tbo whole cotton position. 
His report was m)t complimentary to tho European planter from a 
farming point of view. Among otlior matters ho pointed out 
that in his opinitm cultivation of cotton at an elevation of over 
2,600 or 8,000 foot was a spoonlativo operation.* An examination 
of the records of our plantations at thoso altitudes fully justified 
Mr. Sampson’s view. Wo found that owing to climatic conditions 
at these altitudes ono year in throe or four was a bumper year, 
and had to carry tho other years which were from below normal 
to bad. We then decided to oonoontrate all our cotton in tho 
OMkwawa district at an elevation of 200 to 300 foot. Hero again 
a great deal had to bo done to improve the methods of cultiva- 

* Though climatic conditions may bo rather different further south in 
Rhodesia, 1 venture to suggest that those planting cotton there may wish to 
consider the question in tlie light of our oxperienoo. 
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tion and introduco proper crop rotation. Tho years 1922 and 1923 
were to a groat extent spade work, but using Mr. Sampson’s report 
as a guide and introducing the procedure suggested by him, the results 
have very much improved. T wont over all tho estates with Mr. 
Sampson in 1921, and visited them again in 1926, and was astonished 
at the chungo wrought by tho now mothods of eulti\ ution. It was 
also interesting to notice that in tho Gliikwawa district tho natives 
were altering their traditional modes of planting and cultivatioji, 
and copying tho new European system. 

I asked Mr. Sampson to bo good enough to give mo his views, 
and the following extract is taken horn a report made by him; 

“ As you are aware, I hist visited those (cotton plantations) 
in tho cotton season of 1921, when I was reporting on the whole 
cotton situation in Nyasaland for tho Empii-e Cotton Growing 
Corporation, I was then very favourably iaijirossod with the soil 
possibhitios of these estates, but felt that tho mothods of farming 
and of cultivation could bo much improved upon. 

“ My chief criticisms of tho then mothods of cultivation and 
farming are as follows. No attempt was mad(' to conserve the soil 
moisture at tho close of tlie rainy season, 'Clio crop being grown 
on the ridge rendered this work both difiicult and costly. All 
interoultivation was done witli tho native hoo, which was very 
extravagant of labour as well as being inexpoditioiis. No rotation 
of crops was evor practised, and cotton was grown on tho samo land 
yoar after year — some of it had boon under cotton for sovoral years, 
and on one or two areas tho soil was becoming \ ery light and sandy. 
This was due to the system, of ridging tho land then adopted, any 
rain that fell being wasliod off tho ridgo into tho furrow and from 
there following tho fall of i^lio land. 'Diis has carriod off tho finer 
soil particles, leavuig tho heavier sand bohind. 

“ Tho Company havo for tho last throo years been closely following 
my advice, and their wholo system of oidtivation is ohaugod. A 
regular system of crop rotation is boing introduced, and all these 
crops, as well as the cotton, are now being grown on tho flat, thus 
enabling implements, adapted from those in use in India, to be 
introduced Cor interoultivation and for the conservation ^of soil 
moisture. These changes have resulted in a groat improvement in 
the yield and cost of production. In the 1924 season 8,200 acres 
were under cotton, which gave an average acre yield of 109 lbs. 
of lint, and this was produced at a cost of 6*66d. per lb. Deducting 
tho above acreage and yield from tho tofcate of European-grown 
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cotton in that yoar in the Protectorate, the average acre yield was 
59-8 lbs. In a newly opened plantation on the 13. C. A. Chikwawa 
estates, where my ideas of the correct methods of cultivation have 
been carried out from tho commencement, the yield in 1024 was 
171 *63 lbs. per acre. Tliis compares favourably with the yield 
obtained in America, whoro the average for tho five years ending 
1923 was 147 lbs. The average yield for tho whole estates also 
compares very favourably with that of !I921, which I learn was 
72 lbs. per aero produced at a cost of 12*23d. per lb. 1921 was 
a normal year, and tho average yield for European-grown cotton 
for the Protectorate, after deducting the acreage and crop of these 
estates, was 58-8 lbs. per acre, or practically the same as in 1924. . . . 
In 1925 exceptionally heavy rainfall was responsible for a very 
severe attack of boll- worm, which destroyed the first crop ontiroly. 
This was the case throughout the Lower Bivor districts. I visited 
these plantations in June, and was very pleased with tho way the 
crop was then shaping for a second crop. The plants had all com- 
menced to make second growth, and the prospects were good. Tho 
difference between tho crops on tho B.C.A. plantations and those 
on other European estates where the crops are still planted on the 
ridge was very striking. Those latter had made very little second 
growth. The cold weather rains after I loft were good, and when 
I again visited these plantations in September there was ovidonce 
of a bumper second crop which was just commencing to break. 
This fully justifies tho methods of cultivation which are now adopted. 
There is a remarkable difference in the appearance of these estates 
since I first saw thorn in 1921. . . .” 

Tlic cost of tho 1926 crop proved higher than 1924, owing to the 
fact that tho abnormal and incessant rains made it imj)OBsiblo to 
plant up the wliolo acroago, with tho result that tho reduced acreage 
had to boar tho ovorlioad charges. In addition to this, tho cost of 
weeding and cultivation was also higher owing to tho wet season. 
The yield from tho second crop was very littlo under 100 lbs. of lint 
to the acre, which was not unsatisfactory. 

Given a production of, say, 120 lbs. of lint to the acre, it may be 
fairly estimated that the cost of cotton f.o.r. (which includes ginning, 
baling, and barging for fifty miles), under existing conditions in this 
part of Nyasaland in a normal yoar, should be from Cd. to 8d. per lb. 
There is every reason to assume that a further increase in yields 
and reduction in costs may he looked for in the future from tho 
employment of more implements in cultivation, tho establishment of 
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definite rotation crops, and tlio planting, with the assistance of the 
Corporation, of more productive strains of cotton. 

I would emphasize here that the growing of rotation crops, such 
as maize and millet, for profit is impossible in this or indoed in any 
part of Nyasaland until tho bridge over tlio Zambosi is built. A 
river which is in high flood for throe months in tho year, and often 
almost dry for four months in tho year, is an iusurmountablo barrier 
to the conveyance of low-pricod crops, and the whole country looks 
to the Zambesi bridge not only to provide easier and cheaper trans- 
port facilities, but to give it the chance of marketing rotation crops 
which are vital to the cultivation of its tobacco and cotton. 

With an average f.o.r. cost of, say, 7d. per lb., and freight from 
the country to Liverpool of l|d. per lb., it follows that tho not profit 
depends entirely on the price. With American fully middling at Is. 
in Liverpool and Nyasaland cotton bringing 150 to 200 points on, 
the profits from a large acreage may be fairly satisfactory. With 
cotton at lower prices it is a question of working to come out all 
square and to keep the estates well cleaned against the time when 
there is an improvement in the price. 

What of plantation cotton in the future ? It is a difficult question. 
Some years hence the native may be the chief producer, and the 
European may concern himself with tho handling and export of the 
crop, but for the present, at any rate, tho European plantation, any- 
how in some parts of the country, is essential to the industry. For 
many years to come there will be natives who prefer tho certainty 
of work on plantations to growing for thomsolvos, and for tliis reason 
there will bo a suffioionoy of labour. Laior on, those natives may 
either in oommunitios or as individuals l)oconic tho growers of tho 
crops for sale to tho European gimiories, but at prosoul the improve- 
ment of methods of cultivation and the inculcation of sirch methods 
into the native mind, together with tho oslablishuiont of a definite 
strain of cotton, seem to demand the continuance, even with the 
possibility of small profit, of the European planter with his energy, 
initiative, and experience. 


Beceived August, 1926. 
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THE PERFECT CONTROL OF COTTON SEED 

THE DETEEIOEATION OF VARIETIES AND 
ITS PREVENTION 

TSY 

W. LAWRENCE BALLS, So.D , P.R S. 

“ Did I em tell you about a hen Eindy we had here . . * She thov^M moat 
anything was an egg ” — ^Owias Wistbr: 2'he Yvrgvman. 

Perhaps it is a little late in the day to quote Wister’s moral story 
in an application to cotton, for wo approoiate the broad fact that 
unless wo get hold of the right egg we shall hatch the wrong kind of 
crop. Still there are diMculties m hndmg the good egg, in making 
sure that the wise plant knows its own parents, in distinguishing ugly 
ducklings; and there is certainly a risk that we may count chickens 
which no possibility ever can hatch for us, any more than “ the hen 
Emily ” could succeed with stones, potatoes, or “ green Californian 
peaches.” 


Unipormity and the Grower’s Limits. 

Let us begin with the last item. When writing a book about 
raw cotton m 1914® X insisted on thejmportanco of uniformity, as 
indicated by all practical tradition, and by the shreds of evidence 
then available from joint studies of growmg and spinning. A subse- 
quent decade of direct experiment has made me more cautious 
in accepting tradition, but it still remains true that the very best'' 
cotton is amazingly non-uniform, and capable of great improvement. 
It would seem that this lock of uniformity is of least importance with 
respect to the length of the hairs; some elementary facts about the 
more important and greater variability in ** fineness ” have been given 
in an earlier number of this Beview,^® But in 1914 1 was so obtuse 
as to think that nearly all the desirable improvements in uniformity 
could be obtained by good cultivation of the right kind of pure seed, 
provided that the pickings were made at sufficiently short intervals 
to group together those bolls which had ripened under similar weather 
conditions. Again it is true that much can be done in this way-— 
in fact, it is the most that the grower can do> so far as present learning 
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will carry him. But it still produces cotton wliioli is very far removed 
from ideal uniformity. 

^uch short-interval piohings fj’om pure-line cottons would keep 
each picking uniform in rospoot of horoditablo dilTi^rences from plant 
to plant, and of environmental dilTorencos from boll to boll. The 
^ accidental differences, together with those duo to soil-variations, 
could be kept fairly small from plant to plant by careful cultivation, 
but when all was done we should still have loft with us the enormous 
differences from hair to hair on any single seed ; they aro boyond the 
cotton-gi’ower’s control. 

It is worth while to be quite clear about this point, that big 
differences between hairs on the same seed are inevitable. As the length 
of the hair is easier to visualize', wo shall consider the loss important case 
of length-differences more closely. By using a Sorter* to examine 
the Hnt from single seeds of many kinds of cotton, wo find differences 
between one kind and another. The statistics for each kind can be 
depicted in diagrams, and one method of making such diagrams 
shows the variation of hair-length rather conveniently, in such a way 
as to resemble the “ halo ” of hairs which surrounds a combed-out 
seed. If aU the hairs woro of the same length, such a diagram would 
be a circle; the more uneven their length, the more heart-shaped 
the diagram becomes. The most uniform cotton for length wMch 
I have ever met is my pure line, No. Ill, offspring of a rogue plant 
found in Egyptian Assili, and its diagram is not very far from being 
circular. But although difforont kinds of cotton thus display oharao- 
toristic length-diagrams when soed-to-seed variation in maximum 
length is eliminated by sorting single seeds, still Iboy aro usually 
of similar general typo. 

Next we can prooood to prepare a diagram showing the average 
of about a dozen varieties of Boa Island, another for some Indians, 
thus obtaining composite diagrams, like Galton’s composite pboto- 
graphs of families or criminals; we can also make them for Americans, 
Egyptians, and so on. Now the first impression made by the data 
obtained with a Sorter is this, that short cottons are very regular, 
while long cottons are incredibly irregular. But this is fallacious, 
for if we depict our data in those halo-diagrams, thus avoiding some 
elaborate calculations which would achieve the same end, we find 
that the usual heart-shaped form is the same for Indians as for Sea 
Islands, and for anything in between these extremes. 

Thus the average variability of the hair-length on the seed is shown 
to be broadly similar for all cottons; just as whites and yellows and 
blacks are all reoognisably human. This, in spite of the fact that 
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some varietios are more or loss variable than others, as inylancoil by 
No. 111. But thore is nothing surprising in this, on second thoughts ; 
we know that all cotton seeds are of similar shape even though some 
kinds are falter and some are leaner. Also, the seed hairs are simply 
a part of the seed, and we may expect that they would also bo arranged 
in a typical form (possibly bomoiimos related to the seed-form) though 
this form is disguised because thoy are crumpled, whereas it would be 
obvious if thoy stood out like quills on a porcupine. 

We need not labour the detail further. It should be clear that 
uniformity of “ fineness ” is still less likely than umformity of length. 
Thus, whatever trouble we may take over our cultivation, our picking, 
our classification, and even over our seed supply, the cotton-grower 
can never dehver a strictly uniform cotton to the spitmer. In the 
last resort, if the spinner wants uniform cotton, he must make it for 
himself by fraotionatiug the grower’s produce with machinery which 
is not yot inventod. But that is another story®. Meanwhile 
something can be done by seed control. Indeed, when the existing 
crop is such a mess of different kinds as Bolland has recently described^ 
for the state of Ceara in Brazil, seed control is imperative, even in 
the interests of uniformity. 

It should not be assumed that because Ceara is a very bad case, 
other countries aie beyond suspicion. There is no country, except 
perhaps the little West Indian Islands, whore really uniform and pure 
seed is cultivated. I spent a long while in Egypt over demonstrations 
of the fact that oven there the varieties were mixtures of many kinds; 
not so blatantly imxed as in Ceara, of course, but quite perceptibly. 


ENVIRONMlilNJ: BbAOTINO WITH IlnUBDITY. 

Having established the Hist point, that the improvement of cotton 
by seed contiol for uniformity has a limitation which can never 
bo ovapasBod, wo must consider yet another limitation which is 
apt to bo overlookod — ^namely, the effect of the environment in which 
the plant is grown. Wo are too apt to assume that if a supply of good 
seed has been provided for a country, all wiU then ho well, and to forget 
that the inherited constitution of the plant reacts to its environment, 
whether of soil or of climate, in much the same way as the progress 
of a ehemicol change reacts to temperature or moisture. Thus there 
are kinds of plants which boar white flowers in a cool greenhouse, but 
produce coloured ones in a hothouse. The best seed in the world will, 
therefore, be no guarantee of a uniform crop of lint, if the soil or 
weather is patchy; thunderstorms on a clay soil will give a very 
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dissimilar environment from drought on a gravel soil only a fow 
miles away, and no sood could reasonably bo expected to make the best 
of both such worlds. 

Similarly there is no guarantee that the best sood for one country 
will bo good for another country; to change the environment is as 
radical an operation as to change the seed. The prettiest example 
is provided by Mesopotamia, where it had boon proposed to clean out 
all existing cotton, import Egyptian Bakol, and grow notliing else. 
Eortunatoly I was able to support tho man on the spot, without know- 
ing that I was doing so, in his objection to this speciously attractive 
plan. Captain Thomas was thus onablod to begin by trying every 
kind of seed ho could lay hands upon, whothor Indian, Egyptian, 
or American, in order to find out which kind of cotton was foolish 
enough to appreciate the climate of Iraq.^® Tho result was an easy 
win for the American variety, Webber 49, a shortish staple which 
would scarcely have boon considered at aU under any system of 
reasoning a ‘priori from our present ignorance of cotton. Its success 
was the more striking because other American varieties of similar type 
were quite unsuccessful. But not only did Webber give a good yield; 
it produced lint cotton which was not in the least like Wohbor, being 
much longer and finer, not very far bohind Egyptian Bakol in its 
spinning qualities. Thus, by putting an old and well-known varioty 
into a novol environment, which it happened to appreciate, a now lint- 
ootton has beon produced without using now seed. Tho constitution 
of Webber was unchanged; it was only tho outward and visible form 
developed in reacting with tho now onvironmout that was unusual. 
The difforenoe was so strildng that 1 advised UaiHain Thomas to 
re-name his product by a geographical title, for to have sold it as 
American Webber would huvo boon to invito low valuations; such is 
the origm of tho new cotton called *' Mosowhiio,” which thus is not 
new at aU in the gonofcio sense. 

^/6eed supply thus controls only ono-half of tho complete situation, 
environment ooutrollmg tho other half^ Porfootly nniforra seed will 
produce an uneven “ crop of samples ” if the onviconmeni is irregular 
on account of uneven soil or weather. Seed control cannot do overy- 
thing, and to expect too much from it is merely to emulato “ the hen 
Emily ” sitting on peaches. 

A Pbaowoabli Theory fob Seed OontboiiLbbs. 

Kitts far we have marked out certain boundaries to tho possible 
achievements of seed control, in so far as that oontrol is intended to 
make uniform crops in any one season. Iiet us now enlarge our angle 
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of view, and consider uniformity fiom season to season; in other 
words, the avoidance of deteiioration, or “ running-out/' in our 
varieties. When we aio thus looking for stability from year to yeaj, 
seed control occupies most of the fidd of view, and yet it is exactly 
in this respect that most of the existing control of cotton seed is in 
part defective. 

We will first examine what foundations we can build upon in 
constructing some workable scheme of ideas about seed control. 
Such a scheme we must have, for without it all is confusion. If our 
scheme is to be imperfect, and in our present state of ignoianee it 
must be imperfect — ^though cotton is one of the best-known crop 
plants — ^it will be better to have too rigid a scheme than one 
which is invertebrate and wobbly. Many folk dislike definite ideas 
about thmgs which are alive; there is a savour of krevorence in testing 
animals or plants against mathematical roasonmg, so that the slow 
advance of biological science is punctuated by outbreaks against 
“ hard-and-fast notions, emanating from such students as Mendel, 
Daiwin, Johannson, Bateson, Morgan, Wilhs, and Yule. Nor have 
all these objections to simplification come from outside biology. 
Indeed, to the looker-on at both games, there is a strange contrast 
at present between physical and biological science; the physicist 
accepts new discoveries, not uncritically, by dozens each year, and 
.^works to weave them into his general scheme of things — ^relativity, 
quanta, electrons, atomic nuclei, and so forth. The biologist seems 
to work just as hard to crush any hopeful generalization under the 
incubus of doubtful exceptions. Still, having to work with cotton, 
we must have clear nolions about it, and the scheme outlined hero is 
one wliioh 1 have used for the whole of my twenty-one years of 
resoarch on ooidoii without finding an unequivocal exception to it. 

Our Btai ting- point is tho axiom that “ hko reproduces like.*’ It 
is partly true, hut too swooping; for instanco, wo have just noted 
a case whoni Amorioan ool.ton sown in Iraq did not “produce 
like,” so wo must at once amend and restrict tho axiom. “Like 
reproduces like under identical onvkonraental conditions.” Tliis 
restriction covers all oonaidorationa of mtorplay between tho individual 
plant and its surroundings. 

But we know very woU that, though tho environmental conditions 
are identical, a jackass may be reproduced as an ass or as a mulo, 
according to the method of mating. So our axiom undergoes further 
restriction, though this is merely for the sake of oleamoss, since tho 
implication of two parents is inherent in the original axiom. StiU, 
since many Oriental races ignore the Okoassian olemoni in thek 
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“ pure ” pedigree, and since cotton-gro-wcrs are apt to forget the 
function of the pollen, wo may as well make it dofmito that “ under ' 
identical environmental conditions like wiU reproduce like when 
in-bred (or close-bred, or self-fertilised).” When out-brooding takes 
place wo have now phenomena to consider; such oat-breeding may 
happen for as much as 5 por cent, of the cotton seeds on any ordinary 
crop plant. This does not sound serious as a percentage, but it has 
cost the cotton industry many millions of pounds. 

Still, we have to restrict the axiom further yet. The phenomena 
which Mondol discovered are now general knowledge, and we 
have all heard that while the blue markings of an ” Andalusian ” 
fowl are the outward and visildo sign of a hybrid constitution, yet such 
hybridity only holds good for the body cells, so that when the sex-cells 
are formed there is segregation into black-carriers and whito-earriors. 
When two of the bluo Andalusians are in-bred they may reproduce 
like if black and white meet in fertilization to renew the hybrid 
structure, but they are just as likely to produce pure blacks and pure 
” splashed whites,” which thenceforward will broed as truo as if there 
had never been a blue-foathered bearer of a bar sinister in their 
pedigree. So “under identical environmental conditions, like re- 
produces like when self-feriilizod, provided that the gametic (sox-cell) 
composition of both parents is homogeneous.” If it is not homo- 
geneous, then, sooner or later, like will not reproduce like. If it is, 
we can speak of the organism as tho founder or member of a “ pure 
line.” 


Tub Eboognition ob Purb Lines. 

And this brings us to serious practical matters. IIow can wo 
toll whether tho organism studied is gainotioally pxiro or not ? By 
the practical tost of brooding ou from it to very largo numbius of 
doBcendants; if like roproduoos liko without oxception, we say with 
confidence that it is in all probability a “ pure lino ” as defined by 
Johaimsen.^'^ Which is, I admit, simply arguing in a circle, hut it is 
at present inevitable; gyratory arguments of this kind are almost 
permissible, and much less demoraliising than fatalistio talk about tho 
“ inevitable deterioration of cotton varieties.” 

The real dififioulty about ascertaining whether some cotton really 
belongs to a pur© line or not is simply this; As wo multiply it until 
acres of land are covered, our opportunitios for making a mistake 
in tracing the exact pedigree of every single plant become far too 
abundant. Forty acres of cotton-field oontam about one million 
plants; for each individual plant in this million we must be absolutely 
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certain that it grow from a self-fortilizcd seod off iti parent plant. 
If we are not certain wo cannot challenge the claimant to the title 
of a pure lino. Wo not only must be fluro that no plant could have 
grown from a sood which liad been croBU-fortilizod by boos, but also 
we must oliminato the risk oC foreign seed being brought bodily 
into tho population by careless cleaning of the gins — and once in a 
million times is not so very careless — or by careless resowing, or 
by tho seed having hidden in the remotest corner of a sack, or by 
seed-cotton getting caught in a bird’s daws, or by seed germinating 
after a year’s delay, or by tho sprouting of an old stump, or by mice 
having liaulod sood-cotton round tho store-room in order to make their 
beds. All those accidents have happened within my personal expori- 
enco, and in spite of all care to tho contrary they are so common 
that Holton and T found about twenty of such ontsiders had crept 
into a twenty-acre field wliich contained only 7,000 plants. We were 
able to prove thorn outsiders, because we had sown tho genuine seed 
in positions dofinod within an inch, by the use of stretched strings 
and long graduated guide rods. Thus the onus of proof about pure 
lines is reversed; it is almost impossible to prove in tbe field that 
a pure lino of cotton sood, certified as such by tho eolton-broodor’s 
genetic laboratory technique, is not what it claims to bo. It is far 
more likely that tho farmer should bo wrong, for no genetic research 
could tolerate errors of 20 iu 7,000, more than one-tenth per cent. 

Supposing that wo msiy take tho word of tho precisian in the 
laboratory that, to all human likelihood and in tho absence of fuller 
future knowkulgo, some kind of cotton is a pure lino, wheroh’om like 
will reproduce like, and that for the momout wo can postpone any 
discussion of the way iu which such pure lines are obtained and 
mainiained. Are there any furtlnu' exceptions to our axiom? Wo 
can njstaio it now more oouoistdy; “ When replaced iu the samoi 
environmental conditions all tho true doscondants of a piu’clino will i 
exactly rosonibk} thoir puro-lino ttneosiors.” If thoro aro no excep- 
tions, boro is tho moaus for creating a perfect seed control system, 
proof against “ dotorioraiion,” that bugboar of tho cotton-grower. 


Mutation. 

The answer to tho question in tho last paragraph is that one real 
exception is believed to exist, but also to bo so rare as to bo no 
practical deterrent. It is so rare that wo hardly know anything 
about it, and is termed a “mutation.” But thoro aro many 
ostensible exceptions, easily confused with real mutations, and those 
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latter are responsible for most of tho confusion in our ideas about 
seed supply. 

First let us attempt to define a real mutation. Tlio name was 
introduced by Re Vrios,^^ who produced oxporimonial evidence 
which turned out in tho long run to be erroneous. It is ono of tho 
interesting episodes in tho history of soionco that ho should have 
reached a conclusion correctly on wrong promises. Previous students 
of evolution had mainly inclined to behove that tho organism changed 
imperceptibly in successive generations; that it was plastic, so to 
speak, moulded by its siuroundings, and passing on to its descen- 
dants something of the new characteristics thus acquired. While 
Darwin eventually adopted this as the less difficult interpretation, 
the early statistical work of Batoson^^ had shown clearly that 
variation was not thus smooth and continuous, but jumpy. Then the 
rediscovery of Mendol’s law showod tho same kind of discontinuity 
to be characteristic of tho sox-oolls, though the general appearance 
of the final result, in all but the simplest cases of heredity, was so nice 
and smooth as in no way to suggest tho sharp discontinuitios from 
which it had been bmlt, any more than the curve of a brick arch 
suggests the reotangularity of its component bricks. 

Thus a pure line might continue to reproduce for many generations, 
like from like, until some day and somewhere, something slipped 
out of position in tho mechanism of sex-ooU formation — a sort 
of accidental gear-change — and an offspring unliko its parents 
appeared. This was De Vries’ ooncoptiou. Whothor the new form 
survived or not would depend on national selection, as recognized by 
Darwin, following Malthus, and on pure luck. Tn tho very beginning 
the last would bo an important factor. Also, some mutations nnght 
bo imperfect monatrositios, and so non-viablo; wo arc oidy oonoernod 
mth the^juryiving viable mutations. On WUlis’s vicw^° tbo rest 
of the story under natural conditioTis is only a question of time on 
the average; the new spooios or now gemus or now order will increase 
and spread as far over tho earth as its constitution and environment 
will allow it to go. This general evolutionary aspect would bo rather 
beyond our present scope if it were not tho case that Yule,*’ working 
with Willis, has treated the problem mathematically and reached the 
astoundmgly simple conclusion that the whedo complexity of orders, 
genera, and species which makes up the flowering plants of the 
world could have been built up in the time available if a viable 
mutation had happened once in every ten to sixty years. Thus the 

1 chance of a pure-line pedigree being disturbed by mutation in any 
one genus, such as cotton, is — on the average expectation — quite 
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negligible. Il would soom, theroforo, that we may wash out true 
mutation altogothor from our list of possible troubles in cotton-sood 
control. 

It might, of course, bo the case that particular genera pass through 
periods of intense mutational activity, as Do Vries at first thought 
his Evening Primi-oses wore doing. So cotton might also bo in a 
mutational pliaso, but to assumo that our potty interest in cotton 
should coincide with such a rarity in the millions of years daring 
which tho genus has existed is mere egotism. It is much more likoly 
that we are makmg experimental errors of 20 in 7,000, such as I have 
mentioned. 

There is also some ovidonco that mutation may bo induced arti- 
ficially, though it is not easy to bo clear whether the treatment has 
induced tho actual mutation or has developed a pre-existing one. 
If it can bo done under control, so much the bettor for economic 
biology in general. Moanwlulo wo are safer in adopting tho view 
that tho genesis of a now mutation under natural conditions is spon- 
taneous, like Topsy, in which case the origin of new species has a 
certain inverse analogy to tho process of radio-active disintegration, 
being quite uncontrollable. 

Imitation Mutation. 

If wo may trust the pure-line pedigree for all practical purposes, 
as 1 did for years before tho welcome rosidts of Willis and Yule’s 
co-operation fitted in with my intensive oxporionco of a single genus, 
is any other episode likely t,o happen in such a podigroo which simulates 
a real mutation? Certainly, there are many. Any contamination 
by natural crossing or by aduiixturo of seed in dozens of possible 
ways (whereof t have already mentioned a few) will cause a “ roguo ” 
plant to appear in tho puro-lino field. Now it must ho confivssod with 
sorrow that all students of cotton do not soom to f(‘el tho necessity 
for olcar-cut notions; lot mo cite a disthigiiishod ono whom I inot some 
fifteen years ago. Ho also had boon writing papers about heredity in 
cotton, from which it soomod that mutated cotton “ grow like aspara- 
gus in May ” over in his country. Ko I tried to got at his definition, 
and at last I found that if ho saw a plant in an ordinary field of an 
ordinary commercial variety, and if that plant looked very unlike 
any of the others, ho called it a mutation. Which is quite an easy 
thing to do ! 

Tho only oases Icnowu to mo in which there is a faint likelihood 
of true mutation having boon witnessed in cotton arc, firstly, tho ease 
described by Horland, and secondly tho ooourronco of a single plant 
in. 4 23 
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with truly variegatod loaves out of soruo 60,000 then grown from my 
strain No. 77. Tlio second is an extromoly crude case, if genuine. 
The experimental errors operating against any clean proof of mutation 
in cotton are enormous. 

If, however, wo discard loose terminology and prune down 
experimental errors, there is still a class of straightforward heredity 
phenomena winch simulate mutation superficially. Aconuuon and 
simple example turned up when I crossed together two cottons, 
both naked-seeded, and found that the first-generation hybrid had a 
seed completely covered with fuzz, like an American. In the next 
generation approximately one plant in sixteen had naked seed, yet 
both parents bred true to nalmdness. Without undue detail, this was 
an example of a case well known in tho post-Mendelian days, where 
the nakedness of either parent was due to tho loss of a distinct 
“ factor.” When tho two lost factors met again in the hybrid, 
full fuzz reappeared; it looked like a mutation, had it not boon known 
to be a cross. So in more complex cases it is possible that our “ pure 
line ” may not be really pure, but that some buried factor in its con- 
stitution can only reappear on tho surface in one particular mating of 
the sex-cells out of many thousands. Tho science of genetics knows 
many such cases, of every degree of complexity and rarity, so that in 
the extremely rare and complex cases their separation from a true 
mutation is experimentally not easy; Do Vries* work is a ease in point. 
Still, we need not lot them doiieot us from an attempt to provide a 
rational and durable basis for cotton-seed control. 

Tna Plant-Brbspinu Laboratory. 

Tims far wo have confined oui'selvos to considering how far and 
for what reasons wo may hojie to secure miiformity in our cotton 
crop, and to maintain it uniform from year to year. Tho question of 
inheritanoe has only been touched incidentally, and for my present 
purpose sufficiently. A very few of us have made serious though 
small contributions to scientific knowledge of cross-breeding pheno- 
mena in cotton; in tho main, we are ignorant. Till that ignorance 
has been rectified by many years of disinterested and unprejudiced 
genetic studies at the new Cotton Eesoarch Station in Trinidad, 
any discussion is full of risks. Moreover, for some years to come 
there will be quite enough work for the economic cotton-breeder to 
do in the mere isolation and purification of types from the existing 
commercial mixtures. Even for this work some knowledge of heredity 
is needed, but most of the work can bo done slowly by skilled rule- 
of-thumb and especially by tho use of statistical observation. Thus, 
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for the prosent, Joharmsoii’s conception of the pure lino is practically 
more important to cotton- growers than Mondol’s far greater discovery. 

Thoro is plenty of mateiial available from which to prepare 
hundreds of distinct puro-luio cottons, without any deliberate hybrid- 
ization at all. The small percentage of natural crossing which takes 
place in the field has boon quite suJhciont to keep the population well 
mixed, and the breeder’s present task is simply to self-fertilizo each 
plant ho isolates, until some family of its progeny ceases to show any 
constitutional heterogeneity. This sounds quite simple, but it implies 
a deal of work. Until we have real knowledge of the “ useless ” side 
of cotton genetics, there are no short cuts to this end. 

In spite of the elementary fact that every subsequent operation in 
practical seed control must be pivoted on the laboratory, w'^e need not 
hero consider it further. Its work affects us by providing pure linos 
of seed, and in keeping them from contamination by methods of 
precision impracticable in the field. 

Ancillary to this work is the testing of agricultural and spinning 
properties. Thon comes the propagation of these nucleus stocks’ 
into bulk, and their distribution to the grower. The actual distribu- 
tion is rather administrative than technical in its scope, and need ' 
not be discussed at present, though it might be observed in passing 
that we have been apt to put the cart before the horso. In other 
words, through lack of knowledge it has been necessary to organize 
seed- distribution before making sure that the same seed would be 
available for distribution in the future. But as nobody used to 
believe that any cotton variety could be permanent, this inhoront 
weakness was not obvious, 

Sbbd Renewal. 

Wo havo now to deal with a fact of fundamental practical import- 
ance, upon which any and every seed-control system must pivot itself 
if permanent success is desired. That pivotal fact is t^ie inovitabiUty 
of ‘*seed renewal.” This renewal should not ho confused wdth 
"^change of seed’*; the latter is necessary for crops like potatoes, 
which are not propagated by seod at all; it is sometimes advisable 
with true* seed crops, in order to counter the effects of natural selection, 
acting on an impure variety. With pure lines thoro can be no such 
effects to necessitate change of seed, but there is an imperative need 
for seod renewal, in order to compensate for unavoidable contamina- 
tion of the pure line. 

I havo called attention in previous paragraphs to the need for 
applying every precaution available in the genetics laboratory to 
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onsuro tlie maintonancp o f a pure lino. Conciirronlly it has boon noted 
that such precautions aro so (Uilioult to apply under Sold conditions 
(with tho absoluto cortainty ro(piirod) that a few “ rogue jdaiits ” 
aro bound to find thuir way iiiio tho ])opulntion after a yoar or two, 
ovon with all praciicablo cari'. Unless, of courso, wo hav<' an isLnid 
all to oui’SolvflS, one island t/O each pnro such conditions exist 
only in the West Indies, and oven Ihoro it is probable th.it there are 
stray plants outside the pure lino. Tho source of this coutaiuination 
wo havo found pai*tly in the bodily admixture of seed happoniiig 
rather more easily than ono would oxpt‘ct; p.artly in tho carriage of 
foreign pollon to tho crop by bees, thorel)y making natural hybrids 
in the next generation. 

—Now it might bo argued, as, indeed, it usually is arguod, that 
a little contamination of tho pure line does not spoil the crop. Nor 
will it so far as tho iinmodiato crop is eoneornod; evon 10 por cent, 
of rogues might not catch tho spimior’s notice. But tho student 
of genetics works ontiroly in tho futuro, and in this instance his concern 
is not with tho present degree of contamination, but with tho 
aftor-efi’oets thereof. ^Thoso aftor-offoots aro cumulative, gathering 
size and momentum like a rolling snowball, yoar by yoar. 'Fho 
admission of one single rogue plant into a puro-lino cotton population, 
oven of millions of plants, must eventually coutaminato tho wholo 
population inovitably. ^i'lio rato of building of furthor rogues from 
the first one is slow at first, thon moro rapid, until by tho tinio that tho 
population contains 5 por cent, of such rogues wo need not expect 
it to last moro than a oouph' of years longer as a rocognizablo kind of 
cotton. This is tho condition in wliich so many now oomiuorcial 
varieties aro put on tho market, and this is why tho rooorils of cotton- 
growing aro littorod with tho names of extinct e{)h<nnoral variotios. 

The reason for this aoo(‘ha’ation of contamination is quite straight- 
forward. A parallel case to which my attention was rooently drawn 
in the Lea Talloy will servo to illustrato it. Tlio would-bo possessor 
of a fine stock of tomatoos chooses tho host plant and grows on from 
its seed. Hence irregular crops aro produced, booauso Iheso superla- 
tive plants are usually such because they aro first-generation hybrids, 
which “split up ” in the next generation. Eor reasons which aro not 
clearly understood, though some bints havo already boon gathered 
from cotton hybrids, suoh crosses between reasonably similar pure linos 
are much more vigorous and prolific than tho puxo linos thomselvos. 
Taking some crude figures at random from my note-books I find that 
when pure linos Nos, 77 and 810 wore growing sido by side with the 
first-generation hybrid between these two Egyptian varioties, the 
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number of bolls produced por plant was roughly thirty on No. 310, 
forty-live on No. 77, and sixty on the first cross. Exact eoui])arisoiis 
are, of course, impossible without the use of choquor-board plol'^, 
but the figm'es are of the riglit order. Li tho cultivation of lu.ii/e 
we never see a pure lino, outside the gonoiics laboratory; it is an 
insignificant, grassy kind of plant, but tho crossing of two such W(‘ods 
at onco produces the massive maizo plant of common acquaintance. 

So, when a rogue plant finds its way into a puro-lino popuhition 
of cotton, whether as a soed or as a pollen grain, its hybnd offsjiriug 
will usually be more prolific than those of tJio pure-line. Then we 
have a good example of natural selection to watch, year by y»'ar ; for 
it is self-evident thai< as tho infestation by natui.d crossing sjireads 
thi'ough the crop from tho descend.ints of the origin,i.l rogue, so its^ 
rate of spread will be further accelerated by the increased seed produo - 1 
tion of the hybrids. Some rough experimental data from sniall plots 
of only a hundred plants showed that successive years could givi' such 
figures as a 4 and 30 por cent, for tho amount of oontanihiation. 
Thus a pure line once contaminated has only a few years of usefulness 
to expect. 

A digression is advisable at this point. 'File reader may reason- 
ably ask why the low-yiolding pure lino should bo gi’own at all, seeing 
that we need high yield from our cotton fields. The answer is 
found in the analysis of yield, which s<‘})arates yield per ]>laut from 
yield por area, and shows that the admitted inferiority of the pure 
line in yield per plant can bo balanced at onco by a sligldly closer 
spacing of the crop, giving moro plants per acre. Tin* inferior yield 
of pmo-line plants is not very striking in tho case of cotton, and it 
can thus be compensated easily. Tho deliborato oultivalioii <»f first' 
gonoration hybrids botwoon American and S(‘a Island, which aro 
tremondously prolific as individual plants, was actually offooted in tho 
West Indies by Thornton. 

Natural crossing, natural selection, and natural niihlakes in 
handling the crop thus make oui’ clu»rishod pure lino a moro (i))hoineral 
possession if wo put it to uso in field cultivation. Yet H is still tho 
only kind of seod worth controlling, for all this natural w.istago of 
our pmo stock can be oountorod if we continually renew tho spoilt 
seed. In fact, such renewal has now been recognized as being < h ‘Siral do 
even whon using somi-pure stocks which aro being ko])t to a hwol 
standard every year by skilled roguoing, such as Domains Hakel. 
With absolutely pure linos thoreis no difiioulty about preparing a few 
thousand dependable seeds each year, either by tho usual proeautioiis 
of the genetic laboratory, or at less total cost, though with moro 
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investment of capital, by the use of beo-proof cages. Erom such 
large handfuls of perfectly pure sood whole provinces can bo planted 
in a very few years when the propagation is gone about in the right 
manner.® If such propagation is ropoati'd annually as a matter of 
routine, then as the older seed hocomes appreciably oorjitammatod, 
it is condemned to bo ernshed entirely fur oil, imd newer stock comes 
up automatically to replace it and to bo rojdacod in its turn. 

It can hardly bo too strongly om]iliasii!:ed that no permanent 
solution of the seed-control problem for cotton can be attained 
without regular and automatic seod-ronowal. Unless, perhaps, when 
Bomoono succeeds where I f.nlod in and gives us cottons which 
do not suffer from natural crossing at all. 


The Btubbounnehs oe Tube Lines. 

Even so, thero is little use in supplying sood unless that seed will 
romam true to type over an indoliiiitely largo number of years or until 
we wish to change it. Such permanent usofulnoss can only be obtained 
in two ways : either by roguoiug to an unchanged though indefinablo 
standard, as in Domains Sakel, or by using pure linos. The disadvan- 
tage of the former method is that it demands an immortal body for 
the person in charge of tlio roguoiug, otlierwiso the standard risks 
a change with each change of the man in chargo. Tlio pure-line 
method is automatic and impersonal. 

^ Pure-line cotton sood, with ooniinuotis renewal, thus gives a per- 
manent, automatic, and non-subjeotivo system. This is worth con- 
sideration, and it has other advantages, being proof against dotoriora- 
tion or aeoUmatization — which arc the ])l\m and minus of the same 
thing — for the pure lino is not plastic under natural solootion; there 
are no constitutional dilTeroncos to he seleetod. it is quite true that 
selection work lias boon doiK^ on stocks derived from pure lines, but 
such solootion has not boon made from the pure lino itself, but from 
rogues found in the oontaminalod population. As it is quito likely 
that No. 810 will presently become well-known enough to bo quoted 
erroneously as an example of a puro-liuo cotton which will show 
deterioration in the future, some confusion for later students of cotton 
may be avoided if I here disclaim half the credit I have been given 
BO kindly for its genesis, and at the same time illustrate my thesis* 
The facts of the case are as follows: 

A bag of seed cotton from an ephemeral variety called Sultaui was 
given me in Egypt during 1907 by Mr. B. A. Bonaohi. Locks of this 
seed cotton were examined as representing individual plants, and seed 



THE PEBEEOT CONTROL OF COTTON SEED 345 

from some of the longest looks was sown under the now-stram reforence 
numbers 300 to 318. Only two plants survived from lock 310 j both 
gave lint like tho parent lock, but the branching habit of tho two 
was markedly dissimilar. Tho less-bianchod ono was self-fertilized, 
and from 1909 onwards a family of this was grown yearly. A detailed 
statistical study of fifty such plants was made in 1911, and no sign of 
heterogeneity could bo detected in any character. In this year some 
natural seed was used in some tmy experimental plots and showed 
this pure hne No. 310 to be a low-yieldor, shoddmg its flowois far too 
easily for the climate of Giza. In 1912 1 decided to include it in 
our new pioject of piire-lme propagation, but as a moio side-show, 
simply to demonstrate that Egypt could grow really fine cotton io 
replace the collapse then impendmg of ordinary Georgias and Eloridas 
under the impact of the boll-weevil. A rough gauze bee-proof cage 
was built over a plot of fifty plants. The duplicate plot to this one 
was loft unprotected against natural crossing from tho brown cotloiis 
around; the seed from this gave a crop in 1913 which was barely 
recognizable for its nominal parentage; no less than 16 per cent, of 
brownish locks contrasted strongly with the white of the residual 
pure line. 

The caged seod was grown at Korashia in 1913 by the State 
Domains, wide sown and partly protected by a “ belt ” of close-sown 
cotton from this naturally fertilized seed, which latter stock had 
been carefully rogued previously for this purpose only. The former 
produced a small stock of 60 kilogrammes of seed, not soriously 
contaminated, but not strictly pure. In the same year it was grown 
m the extreme northern delta at Neguileh, through the kindness of 
Haddad Bey, in “ observation rows ” as a field crop on light salty 
land, watered very frequently; in this mildor climate it cropped bettor, 
shed less, and was judged by tho lato M. Marco Nacamuli, to havo 
produced “ the finest cotton evor grown in Egypt ” during his forty 
years’ experience. 

When T left Egypt the stock of 60 kilos was taken over voluntaiily 
by Mr. Jofiorys, of tho Domains, the cotton having boon oifioially 
condemned as too long and fine for Egypt. Many years lator, when 
I grow some plants from laboratory stock at BoUington in 1926, its 
characteristics were unchanged, as wore those of its companion, 
No. 77, which is now twenty years old. I had known all along that it 
was a tricky cropper, thereby balancing its excellent spinning-tosts. 
Mr. Jofferys set himself to improve its yield by selection from roguo 
plants found in it. That ho had ample material was evident by raero 
inspection of the seed cotton which he sent to England from the 1916 
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crop, only two generations romovod from practical purity, after 
careful cultivation in field crop, but exposed in small plots to the 
ordinary risks of natural crossing; fully 10 por cont. of the eoiion 
was brown. By picluTig from tliosi^ jdarits wliich did not sUud easily 
and yet had the typical lint, he slowly converted tlio coutaminutod 
mixture into a fairly homogeneous variety which produces lint not 
much inferior to my gouuiiio No. 310, and is also a lU'acticahlo field 
crop with a good yield. TIius tlio modern “ Domauis 310 ” is as much 
his child as mine. It only remains for someone to extract a now 
pure lino from his variety, when this useful cotton can be proaorvod 
in pei’petuity. 

Pure lines once isolated are good for all likely time. They are 
not plastic, like mixed v.irioties. If they do not like an environment 
it is useless to wait year by year for tbom to acclimatize themselves. 
Better try again with other pure lines. TIoroiu is one possible disad- 
vantage, seeing that no country is uniform in its soil and weather; 
an impui*e variety may possibly put up a bettor porformanco on tho 
average of many different places, through tho flourishing growth 
of one or other component in the mixture.''^” It may bo so for 
cotton, but we have not enough ovidenco to bo sure. The degree of 
elaboration to which it is worth while dovoloping a sood-coutrol system 
by continuous renewal of pure linos can only bo asoertainod by actual 
trial. Eor example, it is not inoonooivable that a doliborato mixture 
of two pure lines might be tho best supply for some districts, such, 
for example, as somo parts of Africa where tho rains aro very erratic 
in their timing; such mixture would bo quite practical do under 
a seed-renewal system, if made from pure linos giving similar lint. 

I In any ovout, it is certain tlmt the plionomona of “ adaptation to 
i local peouliarifci(is of the ouvironmout aro much more emphatic with 
pure lines than with mixed varieties. 


Pbopaoation of thh Nuomus Btookh. 

Wo come now to tho actual procedure whereby the nucleus stock 
’ of a pure line can be propagated, so tliat each year sees a few tons of 
> undeniably pure seed sent off on its career of expansion from the 
laboratory centre. In this process the supremely important factor 
is th^sjgieed of such propagation, for tho reason already given, to wit, 
the utter impossibility of preventing contamination in each year 
after the seed ^has left the bee-proof cages of tho laboratory. The 
Bignificanoe of rapid propagation in reducing such contamination is 
twofold; firstly, by the mere reduction of opportunity, each year’s 
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handling representing one such opportonity. Secondly, by„ reducing 
the “ perimeter error ” from natural crossing, which term is a conciao 
description of the fact that plants on the edge of a plot are more 
likely to receive foreign pollen from visiting bees than are those in tho 
centre. The larger tho plot, the smaller is the percentage of its 
population contained in a marginal zone of any given width. In a 
square plot of a hundred acres or so it is probably true that the central 
five acres is as well protected from foreign pollen as if it were inside 
a bee-proof oago; it could thus be used itself as the nucleus for sowing 
the same area next year, so reducing the area of caging required 
in the laboratory. The centre of a one-acre plot is, conversely, 
hardly protected at all, the perimeter risk extending over practically 
the whole area. Tlius there is every practical advantage in leaping 
forward through tho first two years of propagation, which can be done 
at an astonishing rate if care be taken to use to lowest possible seed- 
rate concurrently with the highest practicable seed-production per 
plant. I have formerly described in this Review my procedure for 
the former purpose by the “ sand-sowing method,”® while the effect 
of crop-spacing as the sole controller of the latter has been rather fully 
analyzed elsewhere.® It will suffice to repeat here some figures which 
show the cumulative effect of such measures (see Table), while a 
photograph of the seed cotton described by the figures in the fifth 
column of this table will serve to make them tangible. The sixth 
column presents a conservative estimate of the rates of propagation 
practically obtainable in a seed-renewal system, and are perhaps 
worth examining. 

In routine work the ” first year ” of the table would be imaginary, 
as a reserve stock of more than 1,300 seeds would always be available. 
Thus, the first operation of routine would be to raise a thousand plants 
wide-sown in a cage, onp-fifth of an acre in area. Erom this caged 
seed a block of some seventy acres would bo planted with ordinary 
field spacing of about 10,000 holes per aero, but sand-sowing to raise 
only one plant per hole. A protecting belt grown from seed of tho 
previous year might usefully surround tho area to the depth of a few 
yards. The sixteen tons of seed harvested from this area would ho'- 
freshly available every year, and would yearly pass out to landowners 
of good repute as ha current seed-supply practice. 

It will be observed that by following out the logical implications 
ha full, instead of half-heartedly, we can provide our seed for relatively 
small expenditure, namely, the capital and upkeep cost of a ono-fifth 
acre cage, which is cheaper than bagging flowers by hand, the extra 
labour, approximately double, required for sand-sowing seventy 
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acres; lastly, a slight ro<laci.ion of normal crop on this area through 
using single instead of double plants. 

Th(^ sc(‘d thus obtained is nearly impeccable, and will covor 600 
acres in tho fi(dds of the HoU'cted landownors, or on a proper seed-farm. 
Ten timos t})is area is a roast)nal)lo <»stiinato for tho tioxt year on 
ordinary land, by which time it may l)o ox})ootod to show a small 
proportion of rogues, leaving it tpiite good ('nongh for 50,000 acres 
the year after, and ready for ei’ushing otT half a million acres in tho 
last year of its life. 

Lest theso statements should sound too much like more juggling 
with jQgures, it is advisa))lo to repeat that tlioy aro conservativo esti- 
mates, understating the results practically obtained on a moderately 
largo scale in the past. It is, however, more important to emphasize 
that with such a system tho varietios can bo changed as tho market 
demands them, the same ideuLical cottons can bo produced without 
deterioration over an indofinito period, and none need over bo lost. 
Thus I have heard regrets oxprosBod on many occasions that the old 
nep-freo Yannovitch cotton is extinct; a handful of imre-Hno Yanno- 
vitoh preserved in cool storage could have been run up into suliioient 
bulk in three years through such a system to test whether those regrets 
were sufficient to pay for its low ginning out-turn. 

We need information as to tho host way of storing cotton seed, 
but it is probable that desiooatod soed sealed in air-tight containers 
could be stored at temperatui’os a little above freezing-point for 
fully fifty years. 1 have liad good g(\rininaiion from seed half this 
ago kept loose in Loudon. Nuclei w sioclts of lO.OOl) soparato pure 
.lines could bo card-indexed and filed in one small room, a thousand 
Seeds of each. Any ootton-broodor would then have tho Hatisfaotion 
of knowing that his work was not wasted, oven if it was not immedi- 
ately usable, and ovw’y possible kind of cotton would eventually be 
available in such a filo. 

In tho preliminary trial of rapid propagation wliich £ carried 
out for tho Egyptian Govermnont in 1912-13,® we wore hampered 
by extemporization, while the propriety of saorifioiug land under 
wide sowing was much argued (seo Table, ool. 4, third year). The 
use of adequate areas of caging enables this to be avoided (col. 6), 
but the immense infiluenoo of wide sowing must not bo overlooked 
where land is cheap. Tho equal importance of growing a separate 
plant from every possible seed is more obvious. 
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Testing. 

The technique oE testing new pure linos for thou’ yield and for 
their intrinsic spinning valuo is an ossontial part of pnro-liuo sood ^ 
control, but need not bo olaboratod in this article. Tho gonoral 
principles of tho former havo been most clearly enunciated by Yule 
and Engledow^ in the last two issues of this Review, while the use of 
“ plant- development records,” for cotton, whoieby tho intangible 
” probable error ” of the plots is transformed to a visible and in- 
formative part of the yield-trial, is probably familiar enough to cotton 
workers The technique and significance of spinning tests havo 
been described elsewhere, and the new reports of tho 'J’eclinologieal 
side from the Indian Central Cotton Committee'-® will show how such 
tests may be conducted with admirable thoroughness. 


CONOLUBION. 

The text of this article is based upon the unpublished manuscript 
of an account which I wrote in order to preserve an orderly record, at 
the oonolusion of my Egyptian service, when all the minute and 
intricate details of our trial of the method wore froshly available. 'Jliis 
revival of the subject after the lapse of a dozon years is dtio to my 
belief that our system was somewhat in advance of its time. More- 
over, the researches of many others joined to my own during tho past 
decade seem to havo given at last a fairly comploto story of tho way 
in wb*oh the “ properties of raw cotton” become responsible for tho 
properties of yarn made therefrom. By tho courtesy of tho Fine 
Cotton Spinners, with whom I havo lately boon associated, j)ormissioTi 
has been given for early publication of the main argument of niy 
conclusions on this matter, and tho availability of tins now knowledge 
will necessarily make tho work of the cottou-bnwdor much loss vague. 
Such increased exactitude hi tho proscription of demands for raw 
material will call for similar exactitude in its provision, and in the 
preservation of varieties without ” depreciation ” from year to year. 
For both requirements the pure lino alone is finally competent. 

I was much impressed — perhaps T should say dopressod -whioi f 
started a garden in England in 1934 to find how V(‘ry far the seed 
of vegetables and flowers from our best sood-morchants falls lioliiiid 
the standard of pureness wliioh wo had attained with Egyptian cotton. 
Not tiU then had I realised how high a standard for eomniercial us^ 
we had sot and reached. Tho pure line gives an impersonal oxactiiud o 
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•which no approximato methods such as roguehig, uoass-selociion, or 
ordinary selootion can possibly provide, whatovor may he their 
temporary convenicnco. To tho host of our prosont knowledge a 
pure lino is nearly immortal. 


EXAMPLKH OF PROPAUATION EATMS WITH COrrON SEED. 



Aclual 

Eiamplt'i with Egyptian (*oHon, 

Estimate. 

(I) 

m 

(S) 

G) 

(C) 

(0) 

All 

SfHcial 

No. 111. 

No. 77. 



Egypt. 

( '? ops. 



First Tear: 






Seeds sown 

20 

8 

1 


1 

Plants grovn 

2 

2 

1 


J 

Seeds per plant . . 

100 

3(K> 

400 


1,300 

Seeds LarvoHlccl , . 

200 

COO 

400 


1,300 

Second Year: 






Seeds sown 

200 

6(K> 

200 


1,300 

Plants grown 

20 

ICO 

fiO 

— 

1,000 

Swda per plant . . 

100 

300 

(MIO 


1,300 

Seeds harvested . . 

2,000 

4C,(K)0 

30,(HM) 


1,300,000 

Third Yew: 






Seeds sown 

2,0(M) 

4r),(K)0 

30,000 

8,(KK) 


Planxs grown 

200 

1 1,0<K) 

10,000 



Seeds per plant . . 

100 

300 

1,000 

2,000 


Sends harvested . . 

20,000 

;},300,(KK> 

hyXKMKM) 

1 0,0(41,000 


Crop expressed as a 
power of tho animal 
mto 

103 

013 

31 (V‘ 

1, 251)1 

4008 


NOTEH. 

Cat 2.— All Egypt, hasod <in oommeicial wlatintics. 

Cot D. — Exceptionally good field crop, grown with special care on best land; 
figures largely hypothetical ai tho flonao oi being oompusite. 

Cot 4.— A rogue scleotod in the first year, propagated and purified simul- 
taneously. Second year grown in small boe-proof cage. Third year in wido-sown 
Hold, with belting, 

Cot d.— This records only tho omorgeney work on this pure line in 1913, when 
nearly aU the sown seed was destroyed by mole crickets, loading to tho devising of 
sand-sowing in order to use tho whole of tho “ emorgenoy rosorve ” of seed. 
Boughly equivalent to producing a ton of soed from ton seeds grown in the previous 
year. 

Cot 6 — ^Wide-sown in large cage in second year. Field crop at normal 
^pacing in third year, sand*sown as single plants, not as pairs. 
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SOME NOTES ON THE RED (SUDAN) 
BOLLWORM (DIPAROPSIS GASTANEA 
Hampson) IN NYASALAND 

BY 

C. B. R. KING, M.A. 

I. — Tntroductton 

Name and Distribution. — Diporopsis caslanea Ilampi. has long been 
known in Nyasaland as the “ Bed BoUworm.” In other parts of 
Africa it is generally referred to as th(» “ Sudan BoUworm.” Its 
present distribution appears to be as follows: Nigeria, French West 
Africa, Anglo-Egyptian Sudan, North-East Bhodesia, Nyasaland, 
Mozambique, and in most parts of South Africa. It also occurs 
round the north-westorly margin of Lake Nyasa in Tanganyika 
territory, which geographically belongs to the cotton-growing areas 
in the north of Nyasaland. It was reported in 1926 as not occurring 
in Uganda, North-Western Rhodesia, or in Tanganyika territory 
(excepting the Lake Nyasa littoral mentioned above). 

Histoncal . — It is difficult to find out how long this pest has been 
serious, as definite records of it only begin in 1011, the year in which 
the first entomologist, Mr. E. Ballard, was appointed to the Pro- 
tectorate, There is no reason to think, however, that the pest in the 
early years of cotton-growing was more or loss absent, as some old 
inhabitants would load ono to believe. It is likely, however, that 
from the late nineties down to 1918, during which period the acreage 
under cotton increased greatly year by year up to 26,000 acres, the 
spread of the Bed BoUworm lagged until the area under cotton 
became more or less stationary. At any rate, the average weight 
of lint per acre in those years, although as a rule higher than at 
present, was only above 100 pounds in ono year.* The report for 
1908 states that there wore only “ small returns per acre.” The 
year following, the yield was 81 pounds of lint per acre, and in 1910, 
103 pounds. In the latter year “ BoUworm ” was reported bad. 
The years 1905 to 1912 averaged 6B pounds of lint per acre, the highest 
return being 108 pounds and the lowest 46 pounds. The next four 
years, 1918 to 1916, saw an improvement, the figures being 86*8, 
96*2, 180*8, and 101 pounds respectively. In the first year of this 
period there was a heavy attack of D. castanea in most districts, 
and the foUowing year it was reported as being the most serious 
cotton pest. The yields since 1917 up to the present time have been 
lower again, ranging from 86 to 75 pounds of lint per acre. It seems 
* AU figuros are for Em'opean-gjro'vm cotton. 
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probable that damage from insects has always boon considerable, 
though not specifically noted until the arrival of an entomologist. 
Such damage is not always due to boUworm, as in certain years 
Stainer-borne internal boUrot has been very severe. 

The present situation with regard to boUworm is, without doubt, 
chiefly due to the insect adapting itseH entirely to cotton, whore 
cotton is grown year after year on the same land. Cotton planted 
on new land, some miles from tho nearest cotton fidd, is usually 
more lightly infested the fi.rst year. 

Planting Times, etc . — The time for planting cotton depends upon 
the altitude. In the Shir6 Highlands cotton is usually sown in 
December, but on the lower levels, including the Shir6 Biver districts, 
it is not sown till January or later. At all events, the sowing corres- 
ponds with the first planting rains. Floworing begins nine or ten 
weeks after sowing, and the first boUs open in April or May, in which 
months the rains usually stop, and the dry, cool season eommoncoB. 
The majority of planters got a second crop, which matiu’es in Sep- 
tember and October. It is the first crop which suffers so heavily 
from posts, so much so that in bad seasons thero is nothing to pick. 
The second picking, which yields the bulk of the crop, comes after 
a long, dry spoil, and is mostly first grade; although a spell of cold, 
rainy weather, lasting three or four days in the dry season, will bring 
on a further redid attack of boUworm. 

The following paragraphs give a description* of tho difforont 
stages for recognition in the field, and some notes on the life history 
and habits of D. castatiea. 

An Appendix gives a list of pests recorded in tho Protectorate. 

II. — Desobiptiont. 

• The Egg.^Tho eggs of the Bod BoUworm have the shape of a 
Jaffa orange, with a diameter of 0*6 mm. Tho colour of a freshly 
laid egg is sky blue. Tho oxtomal wall is ribbod and roticulato, 
with short chitinous processes, slightly hooked at tho tips, on tho 
ribs, directed upwards (y. Plato, Eig. 4). 

The Larva. — Tho first-stage larva has a black head and black 
thoracic and anal plates. Tho rest of the body is a palo cream with 
slightly darkened patches about the insertions of tho set®. In 
length it is about 2 mm. 

The second instar shows rose-coloured markings on each segment, 
shaped dorsaUy like a broad arrow with tho point out off. Tho 
head and the thoracic and anal plates are stUl black. 

♦ For a (loiftilod, syntoinatio (losorJptiou, tho roa<lor is roforrod to 
(JaitaHogue oJiheLefpidopUraThalmim, vol. vii., p. 600. 
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The third instar exhibits the same red markings as before, which 
are so characteristic of this caterpillar. The head and plates are 
chestnut in colour. 

In the last stage the markings arc somewhat fused together at 
first, and as it approaohos its fully fed condition, the trUinear dorsal 
mai’king disappears, giving place to a transverse rod flush on each 
segment, on a green or creamy ground. The head and thoracic 
plates are chestnut, but the anal plate has turned whitish, with a 
longitudinal dark patch in the middle, dividing tho plate into throe 
more or less equal parts (j?. Plate, Pig. 7). 



Plan of Sbtah op Heu (Sdoan) PoiiLWObm (4th Instaji). 


The Pupa.— On the completion of the period of growth, the 
larva descends to the ground, in which it constructs an earthen 
cell in a manner to be described later. The pupa is of a light chestnut 
colour, and measures about 15 mm. in length (u. Plate, Pigs. 5 and 6). 

The AduU . — Once the observer has seen the moth he will have no 
dilfioulty in recognizing it again. The preponderating colour is a 
brick pink, but there is a considerable range of colouring varying 
from a deep maiivo to gold, and moro rarely straw. Those pale 
forms, seen in either sex, occur in Homo 6 per coni, of moths. In 
the humeral angle of the forowing is a small chocolate-coloured 
triangular patch, and near to tlio distal odgo of tho wing, and parallel 
to it, is a bar of tho samu, but paler, colour, ofton tinged with olive. 
In the paler forms these marks are of correspondingly lighter colours. 
These two markings, together with the general coloration, will show 
unmistakably that the moth is D. caslanea. Tho mososcutum and 
tegulee are grey, and the head and patagia are of a rose colour, but 
the rose coloration is absent in the pale forms (v, Plate, Pigs. 1 and 2). 

The Sexee . — ^It is not possible to distinguish the sexes in tho field 
at sight. To do this it is first necessary to kill and examine them. 
It will be seen, however, that when sot the hindwings of the males 
are uniformly pale, creamy or white, whoreas those of the fonoales 
are somewhat dark.*** 

♦ The •writer ■wiah.ea to express his indebtedness to Mf. OoUn Smee, lAo Oovom- 
znent Entomologist, for ttds observation. 
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III. — ^Lipe History. 

Time of Planting ; Ovi position . — ^As montioned above, tho planting 
of cotton in Nyasaland mostly takes placo in Decomber and January, 
the first buds appearing in the fifth or sixth week, in tho case of 
Nyasaland Upland cotton. With the appearance of the buds may 
be expected that of the eggs also, and, indeed, they rarely fail to 
appear. Erom repeated observations it seems that, as a rule, no 
eggs are laid on the cotton plants until the first flower-buds make 
their appearance, a fact which points to some attractive principle 
developed in the buds themselves. Within a few days, after the 
arrival of the first buds, tho plants may be seen to bo liberally sprijiklod 
with eggs, and whereas before this critical time no eggs are to bo 
found, yet moths are not lacking. Tho eggs are laid on all parts of tho 
plant, but moro on tho upper part than the lower. According to 
the writer’s observations, tho parts most favoured aro the leaves, tho 
main stem, and the petioles. Next in favour aro the axils, and a 
few are to be found on the bracts. Tho eggs are usually deposited 
separately, but occasionally one sees a pair together. On one occa- 
sion the writer found sixty-two eggs laid on one plant, the majority 
being on the main stem, and oightoen of these were in one batch 
together. This must be taken as very unusual, and although the moth 
was never found, it is probable that it was deformed, and unable to fly. 

Incubation Period; Hatching . — ^The incubation period varies 
according to temperature; thus from 20-24° 0., it is sovou to nine 
days, 24-26° C., five to seven days, and from 26-83° 0., four to five 
days. It is worthy of note that this period may vary from five to 
nine days in one batch of eggs under the same conditions. When 
fresh, the colour is blue, but after two or tliroo days this colour is 
lost, giving piece to grey. Wlion ready for hatching, tho lioad of tho 
larva looks dark through the white wall of tho ogg. At first a goiitlo 
heaving of tho wall above tho head can bo soon, and after Jive or ion 
minutes the wall is broken. The heaving continuos, with occasional 
rests-, and as the jaws aro brought into play, the broach is widened. 
The opening is at fibest confined to tho tliinner parts of tho wall, tho 
ribs resisting tbe onslaught, and liltlo flakes of shell may bo soon to 
drop away, leaving tho reiioulum intact. Vorsistont olTorts, how- 
ever, break down the stronger parts of tho shell, and tho obsorvor 
may see the jaws at work tearing at it and expelling tho fragments 
so detached. 

The Newly Hatched Harm ; its Lontf&oity . — 'Hhe newly hatched 
larva loses no timo^^in starting out for its nearest meal. Kept in 
ni, 4 24 
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tubes under observation, they wore seen to travel for hours on end, 
and the total distance covered in about ton hours must be of the 
order of ono hundrod yards. Under such oxpt*rimontal conditions, 
if no food is obtainable, they ovoutually spin a wob in an aimless 
manner and gradually die. The longevity of the first instar under 
these conditions varied from seven to thirty hours at a temperature 
of 24° C. There was ono record at each end of tliis period, eighteen 
others being observed to die in ton to fifteen hours, while six took 
eighteen to twenty-four hours. Under natural conditions the cater- 
pillar probably finds food during its first half-hour of existence. 
If the initial attack is sovoro, and there is an excess of larvso over 
buds, the young, green parts of the stem are attacked, and the larva 
becomes a borer; this is only soon in the early part of the season. 
The writer has never found more than ono young larva in a bud. 

Method of Attach . — The method of attacking a bud is as follows. 
On reaching the bud, the young caterpillar makes its way between 
the bracts to a place where ono of tho bracts touches the surface 
of the bud. Hero it effects an entrance, being assisted by the light 
pressure of the bract against it as it works. While making its way 
in, the young larva bites pieces from the bud and throws them away, 
so that after it has disappeared a litter of withered pieces of bud 
material marks tho entrance. Later, it may move in succession to 
several buds and destroy them. An attacked bud is at once evident, 
since tho stimulus applied to tho bud when entering causes tho bracts 
to flare back; and later those buds arc shod. 

Damiage . — The caterpillar passes through four stages until fully 
fed, tho whole process taking from four to six weoks, though occa- 
sional individuals may take loss than two weeks. Larveo hatched 
from tho same batch of eggs may vary eonsidorably in their period 
of growth. ^Phe damage done by thorn is very sovoro. As in tho first 
instar, tho older ones make their entry into tho hell by biting pieces 
out of the wall and throwing them aside, gradually working into 
the middle. On opening a damaged boU, it is soon to bo browned and 
blackened, and full of oxorota. By tins ono can difforonliato from a 
boll injured by Ghloridoa obsohla (American Bollworm), which usually 
leaves most of its body, and consequently its dejecta, on the outside. 

The Vv/pa Dwation . — ^The oatorpillar shows itsolf to be ready 
for pupation when it appears fat and groasy, with a creamy or a 
greenish ground colour, and a pinkish flush across oach segment. Its 
length at this time is about 26 mm. After dosconding to the soil, 
it broows down a short distance and makes a small compartment 
for itself in the earth by pushing and twisting. It then saturates the 
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earth around "with saliva to a thickness of about a quarter of an inch 
from the wall of tho cell. The wall being now pattod and smoothed 
to its liking, it spins a web with which it completely lines its coll. 
When this is finished it becomes still, and in a few hours, or sometimes 
two or three days, the skin is shod, revealing the pupa. Tho depth 
of the cell below the surface of tho soil is from one to throe inches. 

The duration of the pupal stage is remarkably elastic. Tho 
quickest emergence the writer has seen is thirteen days, but this 
was not enclosed in a cell. Tho longest on record in this country 
is ten months. At the Second Imperial Entomological Conferonco 
at London in 1925, Mr. Pomeroy reported a duration of fourteen 
months in Nigeria. 

The following table shows the number of individual durations 
recorded: 

Duration (weeks) . . 2 3 4. 5 6 7 

Number of emergenoos 2 12 7 13 0 0 

Duration (months) . . 2 2J 3 3^ 4 5 fij 0 7 7J 8 8^ 0 10 

Number of emergences 80 1 3 868332 15 0 21 3 I 


Generally speaking, those pupating in the early part of tho season 
emerge early, and those which pupate in the later part of tho season 
take much longer to emerge, but there are many exceptions. The 
table indicates this : 


A. 

Pupatim beginninff in — 
January 


February 

March 


April 


May 


B. 

No, of in- 
dividuals. 

1 
1 
1 
1 

2 
1 
2 
1 
I 
:) 

I 
i 
1 

1 

10 

2 
3 

1 

8 

2 
1 
6 

1 

2 
1 
5 



0 . 

Pupal pariod in 
moidhs. 

I ' 


l‘ 

It 

8, 

I' 

1 

6 

7 

8 

« 

10 

2 

4 

H 

h 

S' 
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Erom the figures in the above table it will be seen that there is 
a possibility of a second and a third partial generation in one season. 
These figm’os, however, must not bo taken too soriously, as they 
were all obtained under laboratory conditions, but there is no doubt 
that there is a second brood about April and May, which is of small 
proportions compared with the mam brood. The factors which 
affect the longevity of tho pujia are not known. It is possible that 
a cotton diet wliich presents a feast for some eight months of the 
year may have a modifying effect on iho hfo-cycle of tho moth, 
which, if it came originally from tho bush, would probably have a 
much more limited time, two months or so, during which its food 
plant was frmtmg. No wild host plani has hitherto been found in 
any part of Africa. Another moth, not yet identified, ihe structure 
of whose eggs and larveo is very similar to that of D. castanea, 
and whoso depredations on the bolls of Thef,pesia Rogcr&n resemble 
very closely tho attacks of the Red BoUworm on cotton, has a regular 
pupal duration of about nine montlis. This tree appears to be its 
sole food-plant, and fruits for about two months in the early part 
of the year. It is extremely fortunate that this species has not 
attained a liking for cotton, although tho writer has been able to 
breed it upon cotton from the earliest stage, nor did it shrink in 
the least from attacking cotton buds and bolls given to it as food. 

The Adult : Emergmce . — The emorgonco of tho moth takes place 
in warm, moist weather, or after rain. Although tho rainy season 
begins in November or Recombor, tho bulk of emergences takes 
place in Pobiuary and March, tlie iolal period oxl ending over about 
four months. Actual catches of moths in tho field aro as foUows: 


Docembor (1 920) 
January (1020) 
Fobiuary ,, 
March ,, 

April ,, 


II 
200 
8.920 
h,i 15 

20 (about). 


At the beginning and ond of the season there appear to be more 
males than females, but during the period of maximum emorgenco 
the females predominate. 

After it has come out of tho ground the moth sits on the nearest 
plant, seeming to prefer those which are short and near tho ground. 
In two fields which had cotton in 1926, but were under another crop 
in 1926, large numbers were found resting on small weeds, and eggs 
were even laid on some of them. Although the larva had hatched 
from some, there was no sign of them to be found. It would seem 
from tbis that the moth does not fly very far, but expects, as it 
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were, its foimer food-plant to be there again, as it does not appear 
to be able to resist egg-laying after a time. This is also borne out by 
the independent testimony of several observers, who have noticed 
patches in a cotton field much more heavily attacked than the rest 
of the field. 

The Adult : Omposition. — ^Egg-laying takes place for an hour or 
two after sundown, from forty to seventy eggs being laid. This 
goes on for six to ten successive evenings, the number laid towards 
the end of that time becoming less and loss. The total number of 
eggs laid in one period is between two hundred and fifty and four 
hundred. In captivity, several moths taken in the field laid from 
one hundred to three hundred eggs, after which aU of them died. 
Dissection revealed anything from fifty to three hundred mature eggs 
in the oviducts, together with a large number of immature eggs. 
It would seem possible that a moth requires to be fertilized on more 
than one occasion, and that under natural conditions she may lay 
perhaps a thousand eggs, spread over six or eight weeks. 

After laymg its eggs the moth settles to rest, and may be seen 
during the day sitting on a leaf, the anterior pair of legs being often 
folded and raised. The wings are folded tight against the body with 
the upper and distal margins touching {v. Plate, Eig. 8). They are 
sluggish in the daytime, except under a hot sun, and may easily bo 
captured in a small box or taken in the fingers, if it is desired to kill 
them at once. 

AttroGtion to Light . — ^Moths have been captured at night attracted 
to the light of electric lamps, paraffin lamps, and candles. It is not 
known under what conditions the moths are attracted to light. 
Acetylene light traps in the field, although attracting a very vanod 
fauna, failed to capture a single Ihparopsis. 

IV. — Control. 

(a) Natural CorUrol. 

It cannot be an over-estimate that during the season there is 
an average of three boUworms per plant. If all those came to maturity* 
and the females laid on the succeeding crop, the plants would be 
smothered with boUworms. ActuaUy the average survival is some- 
where between fifty and a hundred moths per acre. The eontroUiug 
forces of nature are, therefore, responsible for the suppression of 
99 per cent. What these forces are seems difficult to discover, but 
those that have been noticed hitherto may be sot down. 

Parasites . — The writer has been unable to brood a single parasite 
from hundreds of eggs taken in the field. There have boon very 
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■wise three months of food ■which would then bo available would be 
more than sufficient for a second generation to appear, so that the 
initial attack on Iho now crop would bo incioasod onoimously. 

Thorough cultivation must not bo ovorlookod as a possible means 
of breaking the pupal ooUs and damaging or killing the pupa), though 
the fact that a hoalthior stand of plants resulting from this produces 
a bettor crop is, in the •writer’s opinion, of greater value than the 
bonofits of a problomatical slaughter. 

Summary. 

1. ^)^parops^s casianea Hamps. has a peculiarly interrupted dis- 
tribution m Africa. 

2. As a pest in Nyasaland it has probably always been of first 
class importance. 

3. The moth commences ogg-laying -with tho appearance of the 
first cotton buds. 

4. The emergence of the moths extends over a period of about 
four months, the maximum ocoumng in February and March. 

5. The incubation period of tho egg is about a woek, and the 
time of development of the larva three lo five weeks. 

6. Tho length of tho total cyclo depends mainly on tho duration 
of the pupal period. This period is from ono to ton months at least. 

7. The females probably lay botwoon 500 and 1,000 eggs, divided 
into two or more periods, 

8. Parasites are rare, and so far have only boon found attacking 
the larvsB. Thoso found wore flies of tho families Tachirndee and 
Phoridm, 

9. Natural control is not sufficiontly offootivo io allow of a good 
yield. 

10. Artificial control must bo dirootod towards trapping (ho moth. 
The method advocated at prosont is colloction by hand, 


APPENDIX 


LIST OF COTTON PESTS IN NYASALAND, 1926. 

I.— Pbsts of Major Importanob, 

A, BoUworms. 

CUhridea dbsdleta F. : American BoHwotm. 

Di/paropsis msimm Hamps. : Bed or Sudan BoUworm. 
Homs Uplaga Wlk. 


Earias imvilma Boisd. 


M. } 


Bollworm. 
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B. Cotton-stainers. 

Dysdercus inlermedius Dist. 

Dysdercus nigrqfasciatris Stal. 


11. — ^Pbsts Liable to become Majob Pests in Some Seasons ob 

. T. „ IN Some Places. 

A. BoUivorin. 

*Platyedra gossypielh Saund.: Pink BoUworm. 

B. Cotton-stainers. 

Nozara pallidoconspersa St. 

Callidea dregei Germ. 

C. Leaf-eaters. 

Prodenia litura F. 

Zorriba gossypii Bryant (Hallicinse). 

ZonocGYUs elegans Thnnb. 

Ghroiogonus rmdalli Kirby. 

D. Sucking-bugs. 

Aphis gossypii Glov, 

CUorita, fascialis. 


A. Leaf-eaters. 


III. — ^Minor Pests. 


Lepidoptera : 

Achcsa adipodina Mab. 

Ac^ontia grosllsii Feisth. 

Anomis erosa Hubn. 

Phytometra chalcites Esp. 

Phytmmtra oridhalcea F. 

Eypolimnus mmippus Linn. 

Caiopsilia JloreUia F. 

Utetheisa iella Hamps. 

Colooptera: 

Asbeoesta qjanipennis Har. 

Pereodus recticoUis Msbl. 

Isanaris ater Mshl. 

Ootheca mutabilis Sahib. 

B. Leaf-rollers. 

Sylepia derogata F. 

Caccsda ocddenialis Wals. 

Pink boliwonu is at prescmt confinod to tho extreme nortk of Nya>ialaa(l» 
in whioh region no cotton may now bo grown. 
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O. Leaf-miner. 

Acrocercops hifasoiala Wals. 

D. Stem-boror. 

Apim at'mipes Wagn. 

E. Stem-girdler. 

Tragicoscliema Wahlbergi Fhs. 

P. Plant-suckers. 

Anophcnemis curvipes. 

Helopeltis sp. 

Odontopus covjusus Hist. 

Oxycarmn^ sp. 

G, Elcwor-eaters. 

Corym catemtu Gorst. 

Mylahris ampUcteftis Gorst. 

Mylahris tricolor Gorst. 

IV. — Gbnbraij Ebbpbrs op LittiiM Importance. 
Lepidoptora; 

Amtmohyntis coriacelh Snel. 

BiicciUatrix loxoptila. Moyr. 

Dincrisia imestigalorum Karsoh. 

Eplmiia diftparella llgl. 

Evhlemma hmcliygmm 0amps. 

Vmasa vivida Wlk. 

Colooptoi’a: 

Epicauta sp. 

Epwcea sp. 

Niaoira testaoea Chap. 

Podagrica maculata Weiso. 

Meoeived June, 1026. 





fl) r<i ale Molt (ij) Malt Mill ((> 1 friin) 

(3) M )th n poslui (4) 1. hj« hly niHiStiili <1 

I*)) {\ipa (^ ) (<llwi<h{upa poilrf » ell wall 

(7) N« arlv lull own aleipiUai at > t em vi d 
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SIXTH ENTOMOLOGICAL PROGRESS 
REPORT (AUSTRALIA) 

SEASON 1925-1926 CONTINUED 

RBCmVBD BROM 

E. BALLARD, 

Cotton Enioinoiogi&t appointed by the Corporation, attached to the GonwionwmUh 

Oovernineni of Aualtc^ia. 

My last report covered the period from tho boginuing of tho present 
season up to tho end of January. It will not bo nocossary, theroforis 
to go into any detail concerning those months. 

The drought which was beginning at that time did not break until 
tho first week of April. In oonsequonco, a good proportion of tho 
cotton crop did not mature. 

There were one or two interesting features connected Avith insi'ct 
pests as the result of this drought, which will be touched upon lator. 

Kbseahoh Wouk. 

It was my intention this season to conoontrato my attention upon 
the “ maize grab,” Heliothis dbsoleta, and DysHerotis sidui, tho largo 
Stainer, both from the point of view of control and of their bionoinioH, 
As the peach moth, Gonogethca pitthcHferaUa, does not attack cotton 
until fairly late in tho season, it was hopod that time would bo avail- 
able to clear up various points in its life history which roquiro oluci- 
dation. This insect is still under observation. 

Now that Tocfacons limoht is disposed of, and tho results of our 
investigations on it published, IhlioGiu and VifHihmm remain tho 
two insoots which demand most attention. 

Taking the maize grub fiiut. Hhortly after writing my last report, 
I unfortunately foil a victim to tho donguo fovor opidemift, and by 
the time I was back at work Heliothis material was very diflicuU to 
obtain in the vicinity of Brisbane. The cotton crop at Gatton Oollogo, 
where some of the observations wore being carried on, had failed, 
and my time was fully occupied with Hysderou^ so that some of 
the points about Beliotfm which I had hoped to clear up remain to 
be dealt with another yoar, Tho preliminary trials which had been 
made to ascertain optimum soil tompemturos for tho dovelopniont of 
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the pup© could not be carried on, nor could my design of raising 
continuous broods throughout tho year to tost tho period and date 
of hibernation, and tho factors inducing it. Brom field evidence 
which one has boon able to gather, both from one’s own observations 
and those suppliod by the courtosy of tho Emit Section {TfcHoOm 
being annually a severe post of tomatoes), T am very doubtful whether 
on the coast, from Brisbane northwards, hibi»rnaliiou occurs at all. 
The lidiothiH population is much roducod during tho winter months, 
probably from the action of \iarasites during the summer, but true 
hibernation does not tako place. 

Behind tho coastal I’angus, whoro the main cotton belt is situated 
(the tendency boing to abandon cotton-growing on the coast), Heliothis 
becomos scarce in May, and in any case ceases to bo a post aflor the 
end of March or tho beginning of April. Tho timo occupied by the 
various stagos dui’iug the summer, from this year’s observations 
at Brisbane, aro as follows : 

Egg, 2^ to 3 days; larva, 12^ to 26 days (during Decombor and 
January); pupa, 12 to 15 days. In ono easo of pup© exposed to full 
sunlight in soil in which pupation had takon placo, tliis period was 
prolonged to 33 days — ^tho temperature of tho soil boing raised to 
117® B. Soil temperatures in the laboratory during Docomber and 
January ranged about 86° to 91° B. The pupal period at Biloola, 
summor 1924.-26, was found to be 9 days. Adults lived a littlo over 
a fortnight, tho groaiost number of eggs laid being 620. Heliothis 
has been known to lay up to 1,000. 

Early in the season heavy casualties occurred among larvro, both 
in the laboratory and in tho fiold, from a bacterial disease following 
on a period of rain and high atmosphoric humidity. Some 47 per cent, 
of larv© oollootod in the field diod in this way, Barasitism was very 
light; egg parasites soomod almost non-existont. Ono or tw(» moths 
bred in the laboratory diod a day or two after omergonce, and tho 
body contents wore found to consist of fluid in a state of fonnontation. 
It was not possible to follow this up, but it is possilflo that the 
disease which killud tho mature larv© might also altect adults. 

As was stated in my last report, cotton sown early sots a suttioient 
crop to resist HolioMs attack. This was amply demonstrated this 
season at Biloela and elaewhero throughout tho cotton aroas. Obser- 
vations for the past three seasons all confirm this. If tho maximum 
square setting period precedes tho timo of maximum HelioMs popu- 
lation (late December to mid-Bebruary), then tho crop escapes serious 
damage. In any case, a cotton plant sets more squares than it can 
mature, but if these are removed as fast as they are formed, then tho 
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plant makes vegetative growth only. If there is, so to speak, an 
ample reserve of squares to draw on, then a good crop will be set in 
spite of lielioihis. Early sown cotton always oseapos, late sown 
cotton hardly ovor does. 

At Biloola this snason tho rotatioi\ plot’s cotton was sown early 
(7 acres); one aero of this was dusted early in January once, at tho 
rate of 5 pounds to tho aero. I stopped further dusting as it somuod 
to mo urmoeossary. From those plots l,0()0 pounds to the acre 
was harvested, in spite of drought which caused a good many squares 
to shod. 

Tho bulk of the Research Station cotton was planted lalo, )>ut 
was protected by a trap crop of maiise. In one block this trap crop 
was not planted according to tho orininal plan, and tho cotton had no 
protection aftor oarly January. This crop was not worth ])icking. 
A crop neighbouring tho farm and planted at tho sumo tiui(^ sul'forod 
in the samo way, while a block next to this planted oarly iu very 
indifferently prepared land yielded hoavily. 9’liis was typical of 
many areas. Tho factor of oarly planting undoubtedly g«avo rise 
to the myth that ratoon cotton was unaffoct('d by insoo.t posts. 
Actually it is just as palatable to stainors, Tdotaoons, Oroddonprna 
pWbiam, and pink boll worm as any annual cotton. It is simply tho 
fact that it sets its crop oarly that makes any Uolvolhis attack tin- 
notioeablo. 

Counts woro mado on thirty plants in tho cotton plot at Govern- 
ment House, Brisbano, to ascertain tlio number of stiuaros a plant 
would set, and tho crop which would bo roalisod It was found that 
an average of 54-9 squares woro sot, of whioh just on 06 per cent, 
wore shed — 18*7 bolls por plant woro matur(«l, which is oqinvjJont 
to a yield of about 900 pounds por aero, 'nds was under drought 
conditions. It wiff bo roalisod then that a vory bwgt» pro)K)rUen of 
tho total number of squares sot can bo lost and still a goo<l (srep be 
harvested. 

Our present knowledge of tho “ maizo gnib ” may bo sumiuaii4eil 
as follows, so far as its at(.aoks on cetteii are c(>n(jorn<‘d : 

Egg laying is continuous from October to April, at least 500 e",gH 
being laid by ono motli, Tho maximum popuhktioii is roitclio*! iu 
January and February. In nortrud years, parasil.(»s and pred.itors 
have so far reduced tho population tiiat it is nogligibJo as a post .ifl.or 
March. Hibernation probably begins ladimd tho coaslal ranges early 
in May; on tho coast thoro is probably no hibernation at ivU. lu very 
hot dry seasons, parasitism is much rodncod, and thoreforo attacks 
will bo heavier than in more normal ouos, (Althougli bm parasittw 
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were obiainod in tbo present season, and egg parasites in particular 
seemed very scarce, a marked contrast to last year, the predator 
Triphlej>6' austrahs, China n. sp., which feeds on the eggs, was not 
affected by the dry weather, as it was plentiful this year.) 

Early planting will generally avoid much loss from Heliothis, 
and in any case plants can afford to lose a liigh proportion of the 
total number of scluares sot provided that the loss occurs when a 
good start has been made. Late planted cotton will practically 
always suffer, because the squares are removed as they are formed, 
and the maximum bud period coincides with maximum population 
curve in Heliothis. Eeoently emerged larvas food in the terminal 
buds of the cotton plant, and all larval stages wander about a good 
deal. Heliothis prefers squares andilower buds nearly open to bolls. 
In spito of the fact that they seldom bite through tho bracts to get at 
a flower bud, but forco ihoii' way betwoon them, their wandering habit 
lays thorn opon to control by poisoning. This is ospocially the case 
with tho earlier stages. Very wot conditions and damp food induce 
a disease which usually affects tho last instars, although in tho 
laboratory large numbers of young larvte died in this way. Soil 
temperatures up to 117° E. apparently do not affect pnpso — ^but 
this matter requires further elucidation. 

Pupation generally takes place in the shade, whore tho soil temper- 
atures inches below the surface wore 89° to 91° m summer-time 
at Biloola. 

The use of a maizo trap crop was a completo success this year, 
in spite of the failure of tho third planting owing to drought. 
Normally, it seoius that dusting with calcium arsonato as a moans 
of control will not bo iieoossary before the cud of Dooombor, and 
two dustings at fourteen days’ interval will bo suiliciont. Tbo first 
dusting should destroy all, or most, of tho young larvto thon at 
work, and tho last would catch tho majority of tho larva) from oggs 
laid betwoon tho two dates of dusting. 

Moths live for fourteen to fifteen days, and begin to lay threo 
days after emergence. Larvtn which had burrowed the night before 
the first dusting would be laying oggs on the night after the second. 
This dusting programme should dispose of the majority of the 
maize grubs present, as very few of those from eggs laid between 
the two dustings should survive. 
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Control Experimnnts, 

As a trap crop experiment was in progress at Jiiloela, and as in 
any case I could not loavo Brisbane to superintend matters, dusting 
experiments with a view to making the application as cheap as 
possible were to be earned on at Oatton Agricultural OoUogo, which 
is fairly near Brisbane, where a good attack was working up on the 
Acala cotton planted there. The combined results of dengue and the 
drought effectually destroyed this plan. 

Only a very small maize grub attack ocourred in tho cotton plot 
at Government House, and although this did not develop after 
dusting, it was so small in any case that no definite conclusions could 
be drawn from it. 

There is no doubt about tho efficacy of calcium arHonat(». The 
problem is how to make as few applications as possible, and to find 
the maximum amount of dilution that can bo combined with maximum 
toxic effect. It is most desirable not to mako a roeommondation to 
the farmer without at the same time giving him a balance shoot so 
that he can see how much it is likely to cost him. 

The trap crop experiment this season at Biloola was dosignod as 
follows: To every four acres of cotton on tho farm, ono aero of inaizo 
was to be cultivated. Maizo planting was to tako plaoo at thro(J 
different periods; rathor more than one- third was to bo sown at tho 
time of planting cotton, a similar quantity fivo wooks laior, and the 
remainder fivo weeks after that. As those matured, thoy wore to 
be cut and put into a stack silo. 

The first planting was carried out as dosignod, and over most 
of tho area, the second also. Tho third was hit by tho diH)Ught, luid 
did not grow. In ono Idock, tho sooond planting was missed, and 
as tho third failed to como through, tho cotton was very badly Iiit, 
and failed to produce a crop. This was r(){jrottal>lo, but provithsl 
a useful chock oxporimont, Tho first planting of maizes was otit as 
planned, hut tho second was not. Tho stack silo was a failuro owing 
to tho absoneo of tho farm manager through illuoss. 

Crops protected by tho trap crop roalisod ovor 1,200 poiinds 
to the aero (10^ aoros). Tho 3 aoros whoro tho socond Tuaizo 
planting was not carried out realised nothing. Trap crop oxpouimnits 
will not bo continued noxt year, as it is iutiaidod to roly on tho iiso 
of calcium arsonato dust. 

Dy$d6Tcus sidcB, — Dyndareus migrants arrived very late this 
season at Biloola, Gatton, and Briabano. 

The first migrants began <o arriv<^ at Oatton h«»two<>ii the 6th and 
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9th of February, and in Brisbane migration lasted about a month, 
from the end of February to the ond of March. 

The Gatton cotton never matured properly, and was given up, 
so that one was unable to follow up the progress of migration in that 
locality. At Gatton the migrants must have come from a considorablo 
distance. No Dy.stkrcus could bo found on Malmcm in tho College 
groimds during the winter, although Oxycarmms was sheltering in 
Hibismis Bosa-sinensis at that time. At tho end of February, when 
the crop was abandoned, only very few Dysdoreus could bo found. 
There was quite a fair population on the Government House cotton in 
Brisbane dining March and April, but nymjihs wore very scarce, and 
the migrants left very few descendants. Couples in a large breeding 
cage set up in tho field, whore obseivation was easier than in the 
field itsolf, laid eggs, bui. very few nymphs malurod. During all this 
period the temperatures were high, and tho crop shed its leaves, 
there was no rain, and all msoci.H wore very lethargic, spending their 
time by day in what shelter they could find. There was not a 
great deal of this, as tho plants shod a large proportion of their loaves, 
and wore dry and yellow. Flowering and squaring coasod, and the 
whole crop bore a typically droughl-striokon appearance. 

Dp io tho time of writing, hardly any descendants of the original 
migrant brood are to be found. 

One can only imagine that the excessively unfavourable weather, 
hot unshaded soil, and lack of moisture offoctually prevented many 
nymphs from coming io maturity. 

Large numbers of broods wore raised in tho laboratory, and 
provided they wore given plenty of moisture, no difficulty was 
oxporionoed in raising thorn, except for tho fits of cannibalism with 
which they were soized every now and then. Iliese broods are being 
earned on, and will bo conthuu'd until next March, and tho offoct 
of heat and humidity on both adults and nymphs studied. 

One fact stands out, and that is their absolute clopond(‘nco on 
moisture. Lack of it rapidly kills them, and drives them almost 
invariably to cannibalism. It sooms to make no dillorenoo to the 
hatching time of the eggs whether they are kept in a moist atmosphere 
or a dry one, but temperature affects thorn directly— with tho onset 
of winter the time is extended to fourtoon days as against five to five 
and a half in the late summer. 

All over the cotton belt Teotacoris and Dysd&tcm were very late 
in arrival. In consequence the first picking coming in to the gin- 
neries was a very high grade, being almost without stain. The first 
germination experiments and examination of sood gave a very low 
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percentage of Ftisanum monihjorme symptoms. Later pickings 
were not so good, but better than last year. This could be accounted 
for by the presence of Oxycarceniis luctuostis, which bred up in the 
open bolls, but was not so abundant as in the preceding season. 
In this connection it may be of interest to record that I was very 
struck on my first inspection of Queensland cotton, in 1924, with the 
scarcity of Dysiarcus. The 1928-24 season was characterized by a 
drought in early summer. 

One interestmg point in connection with Fimrium infestation 
is that all seeds used as food for nymphs and adults raised in the 
laboratory developed Fvsanum symptoms, while a test made of 
seeds kept under similar conditions of moisture, but with no bugs 
present, did not. This makes it appear that the Fusanum spores 
are present in the fuzz on the seed. 

A good deal of information has been coUocted about Dysd&rcus, 
but it is not proposed to publish any of it until the end of the next 
season. Dysdercus is stiU under investigation, and it is hoped to 
be able to carry this work on right through next season. 

Last year, some preliminary experiments made to test the efficacy 
of baits for oontroUing Dysderom gave very promising results. These, 
however, were not confirmed this year, and at the moment we are 
as far as over from a simple and cheap remedy. 

Other Pests. 

Oxycamnus luolmsus undoubtedly damages tho cotton seed, 
but under Queensland conditions it is most improbable that any 
economical remedy can be devised to control it . The simplest method 
of circumventing it is to increase the soed rate and ensure a good 
stand. Tho present rate of 20 pounds to the acre appears to be quite 
sufficient. 

Conogetlm funohjeralis has done little damage this year, except 
in certain places, very largely because there was no cotton for 
it to attack. At Government House it was forced to burrow into 
the terminals after tho manner of Eanas, as there were no green bolls* 
and practically no squares at the time when it was at the height of 
its attack. Although it first appeared in the field at about the usual 
date (last week in Eebruary), no eggs could be found after AprU, 
although moths were emerging from time to time. Oonogethes 
ymctiferalis will always get a portion of the crop, but is only a serious 
pest in late planted cotton. The simplest remedy that can be thought 
of at present is early planting, and this has, in addition, many other 
advantages. 

XXI. 4 
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Earias hvgelli was presoni throughout tho season, but nover was 
a major pest. Dysderciis aduKs were often seen foodmg on the pupco. 

Groffidosevia ‘plcbiana only did slight damage. In any case, its 
activities generally ceano by tho middle of January. 

Tectacons Imeola , — ^Praciioally none appeared imtil too laie to 
do any damage. 

Euxoa radians . — Cul worms eausod a good deal of loss in Novem- 
ber and Docomber. They ajipear to bo sporadic, but a study ol tho 
conditions leading to their sudden appearances might bo oi value, 
although not of immediate impoitauco. 

Prodenia sp , — CateipilUis of this moth did some damage at 
Government House to squares and heaves, but no reports wore received 
of similar damages olsowhoio. 

Bed Sp'idei {Tetramjehus ielaiius ). — Early in tho season an attack 
from this cosmopolitan pest developed on tho Government House 
cotton. The plants wore then growing vigorously, and were not 
badly affected, although TeUmiyohus soon spread over the whole 
I acre. The long period of diy weather chookod it, but with the 
breaking of tho drought it has begun to spread again. 

Pmh Boll Woim . — Except in one or two places, and notably in a 
ratoon area, whore an almost continuous supply of food had been 
provided between tho cotton seasons. Pink Boll Woimis conspicuous 
by its absence. Gradi^rs at the ginneries had rooeived instiuctions 
to send mo as many as they could find, and up to date 1 have re- 
ceived under thirty. Tho early closing of last season, tho drought, 
and tho disinieotion of tho seed, have piobably all contributed their 
quota to this dosirablo result of lessoned Pink Boll Worm damage. 
Tho sudden cossiition of tho present season, and tho fact that many 
farmers are already bogiuniug lo prepare their land for tho next, 
should help still further to get this potentially dangi'rous pest under 
control. No now areas of iniooiiou havi' boon rojiortod. 

GnNI8WA.li. 

Being without an assistant has boon a groat handicap tins season, 
as the laboratory work necessary in connection with tho study of tho 
life histories of Helioths and Dysdercits kept mo in Brisbanoj con- 
sequently, I was unable to visit Biloela as often as T should have liked. 
I was able to arrange with the Chief Entomologist to tho Queensland 
Government for ossoatial work to be carried on during my absouco 
at Biloela in January, but the assistant lent to mo could only give 
part of hifl time. I should add that Mr. Voiteh, the Chief Entomo- 
logist, has done all he could for mo, and is always roady to assist mo 
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in any way ho can, but he is very shorthanded himself, and is unable 
to get suitable applicants for the vacant posts. We hope that next 
season these posts will be filled. 

The Cotton Section has helped me m many ways. I have had the 
use of the cotton plot at Government House as an outside laboratory, 
and it has been invaluable. A portion of the cotton seed store has 
been placed at my disposal for use as a laboratory, but for the coming 
season certain appaiatus will be necessary. 

In general, the insect pest situation is becoming clearer as we 
gain further knowledge of the field behaviour of the chief insects 
concerned. The scattered nature of tho cotton belt and the large 
areas of uncultivated country make questions of control in some ways 
more difficult, and qmte different from those obtaining in an island 
like Barbados, or in closely settled countries such as cotton areas 
in India. 

Everything points to two insects claimirg the most attention, 
and they are Hehothis and Dysder(ms, Apart from sporadic out- 
breaks of cut worms, or defoliators such as Moriolepta rosea, the 
control of these two will assure a good crop to the farmer, both in 
yield and quality, provided the farming is properly attended to. 
Eor the moment other pests can be disregarded. 

These conclusions I have come to after seeing the results of two 
drought seasons and one normal ono, or perhaps I should say one 
favourable one. 

Bbisbake, 

May 28 , 1926 . 
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COMPARATIVE COTTON PRICES— III 

BY 

JOHN A. TODD, , B.L 

Wb coutinne in this issue the record of cotton prices first given in 
October, 1924, 

Taking first the general level of cotton prices, there has been 
an all-round decline of about 25 per cent, against a fall of about 
8 per cent, in the general Index Numbers. This is, of course, the 
result of the large American crop of 16,103,679 bales following upon 
the similar improvement in 1924. Tho growing effect of this can be 
seen in the monthly prices (Table II.). Tho highest price of spot 
American in Liverpool was 18*63 on September 17, and the lowest 
9*17 on July 6, but October futures went as low as 8*44d on July 6. 
The season closed well above the lowest owing to the unfavourable 
progress of this year’s crop up till that date, but things took a more 
favourable turn in the last week of July. However, in August prices, 
after falling steadily to the middle of the month, rose sharply 
towards the end on account of the U.S. Census Bureau crop report 
of the 28rd. 

There has again been a marked swing of tho pendulum in regard 
to the relativo prices of American and Egyptian. Last season 
Egyptian premiums went to an excessive height (see Table 11.), but 
the record crop of 1926, probably exceeding 8 million kantars, 
produced the natural reaction, in spito of tho Oovornmont’s effort 
to maintain prices by fairly substantial pxirohasos, wliioh are not likely 
to prove profitable on present prospects. It is, of course, impossible 
to dogmatize about tbo normal premium of Sakel over Amorioan, 
but this season’s experience soems to favour the idea of about 60 por 
cent, as a reasonable premium when tho crops are about normal in 
their relative size. 

Uppers have also settled down to what may be regarded as 
something like a normal relation to American, the premiam running 
now about 26 per cent. This season Uppers have shown a marked 
tendency to follow Amorioan rather than Sakel prices, which is 
significant of the changed position that Uppers now occupy in the 
cotton world. There is now no clear line of separation between 
Amerioan and Egyptian cotton. Sakel is at one end of the scale in 
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quaKty and ordinary American Upland at the other (omitting the 
lower grades of Indian, of course) ; but there is now a large number 
of varieties of cotton lying between these two — e.g., Brazilian, 
Peruvian, East African, and Uppers, which can be used to supple- 
ment the supply either of the better classes of American such as 
Texas 1 1 inches or the lower grades of Sake!. A marked feature of 
the past season has been the substitution of East African cotton lor 
Uppers, and even for the lower grades of Sakol; while tho higher 
grades of Sakol have now to face the competition of Sudan Sakel in 
increasing volume. 

The price of Indian relative to American has also been more 
normal in 1925-26. Unfortunately space will not allow of the inclu- 
sion of a quotation for the better varieties of Indian, such as Punjab 
American. 

Looking ahead, it is interesting to speculate on the effect of the 
lower level of American prices (and, therefore, of world cotton prices) 
upon the continued development of pioneer ootton-growing areas, 
especially in the Empire. There is no doubt that “ shilling cotton ” 
has been the best friend of Empire cotton-growing, and now that the 
limit has been definitely broken, and lower prices seem probable 
for the coming season, the Empire fields will have to face their real 
testing time. 
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TABLE I.--HISTORY OF COTTON PEICES, 1809-1926. 
Season’s Averaobs. 


1 

I Livnpool Prices {Pence per 

Lb.). 

•S 

Ameri- 


Index 








can 


Nvm* 

Seahon. 

\ 





rsj 

Pi ire 

Year.^ 

herb of 


jS'ett 

I bland. 

Jiraztl. 

/!»««) t- 

ran. 

Indian. 

Bgyp- 

txan. 

§ 

of Up- 
land. 


UencTcd 

Prices. 


\ 

\ 

Ptmnm 

Fair. 


No 1 
Fino 
Oom\a 

V (4. F. 

JllOWil 

DoIh. pci 
K intai 


m 


1890-1900 

16*7 

6*06 

4-87 

4*40 

6*81 

32*28 

7*60 

1900 

100*0 

1900-01 

16-4 

6*50 

5*16 

4*37 

6-87 

13*80 

9*30 

1901 

90*7 

1901-02 

]0'3 

4*87 

4*78 

4*30 

6*31 

10*42 

8*10 

1902 

90*4 

1902-03 

*26*00 

6*67 

6*44 

4*47 

8*44 

13*66 

8*20 

1903 

90*9 

1003-04 

28*40 

6*16 

6*94 

6*66 

8*60 

16*06 

12*16 

1904 

98*2 

1904-03 i 

27*12 

6*26 

4*93 

4*02 

7*37 

13*97 

8*66 

1906 

97*0 

1905-00 

26*38 

6*23 

5*94 

6*(H> 

9*36 

1 16*99 

10*94 

1906 

100*8 

1906-07 

36*70 

6*97 

6*38 

4*87 

10*37 

19*16 

10*01 

1907 

100*0 

1907-08 

35*69 

6*79 

‘ 6*19 

5*()3 

8*81 

38*21 

11*40 

1008 

103*0 

1908-09 

2.3*39 

6*81 

6*60 

4*94 

8*44 

16*46 

9*24 

1900 

(04*1 

1009-10 

32*85 

8*34 

7*86 

16*06 

13*12 

23*30 

14*29 

1910 

108*8 

1910-11 

36*62 

8*27 

7*84 

6*78 

10*76 

20*66 

14*69 

1911 

109*4 

1011-12 

23*73 

6*70 

6*09 

5*.M 

9*66 

17*26 

9*69 

1912 

114*9 

1912-13 

26*00 

i 7*11 

6-76 

6*91 

9*79 

18*28 

12*20 

1913 

116*3 

1913-U 

23-47 

7*47 

7*27 

6*62 

9*45 

19*02 

13*19 

1914 

117*2 

1914-15 

22*00 

6*71 

6*22 

4*19 

7*34 

12*01 

7*94 

1915 

143*9 

1916-16 

27*00 

8*22 

7*61 

6*79 

10*42 

19*28 

11*99 

1016 

186*5 

1916-17 

60*00 

13*03 

12*33 

9*02 

21*66 

37*81 

18*41 

1017 

243*0 

1917-18 

80*00 

24*13 

21*68 

16*10 

§30*97 

38*62 

28*86 

1018 

207*4 

1018-19 

66*00 

23*96 

19*73 

17*16 

27*86 

37*20 

30*36 

1910 

296*5 

1010-20 

_ 

30*0() 

25*31 

18*06 

60*34 

87*81 

38*21 

1020 

306*7 

1020-21 


13*24 

11*80 

8*21 

30*24 

34*60 

16*08 

1031 

229*7 

1021-22 

j ™ 

11*40 

11*37 

8*72 

19*76 

31*28 

17*78 

1022 

185*0 

1022-23 

— 

; 14*62 

14*02 

10*25 

17*29 

30*71 

24*06 

1023 

186*3 

1023-24 


18*20 

17*66 

12*37 

21*66 

39*70 

31*67 


193*0 

J 024-25 i 

j 

14*07 

13*76 

11*0 1 

20*«2 

39*19 

; 24*27 

(025 

180*1 

1025-26 1 

i 

1 

11*08 

10*77 

18*97 

20*05 

1130*69 

18*86 

1926 

1fl7M 


* South (JAtolina, 
t No. 1 Good Oomra. 
j No. 1 Pino Oomra, 

§ S'. G. S'. Sakd. 

j| Teu mouths’ average. Thoao figures aro F. 0. F. Brown till 1014, since then 
oomposito figUTCfl embracing G. F. Sakcl, G. F. Ashmuni, and G. P. Brown. 
If Sevon months’ avwago. 
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TABLE n.— SPOT PRICES OF AMERICAN AND EGYPTIAN COTTON 
m LIVERPOOL, ALEXANDRIA, AND NEW ORLEANS ON THE 
LAST FRIDAY OF EACH MONTH. 




Liverpool. 


New 

Ahx<Mid,ria 
F. G. F. 
iSaleel. 


Month. 


American 

Fully 

M%Mhng, 

Egyptian 
F. 0. F. 
Saket. 

Premium 
per Cent. 

Orleans 

Ameriam 

Middling. 

Premium 
per CetU. 

1923-24. 

August 


Ponca 
pel Lb. 

lJ-18 

Ponce 
per Lb. 

16-76 

10 

Cents 
per Lb. 

24-76 

JDollaars 
per Eautar. 

31-60 

27 

September 

• 4 

17-11 

18-36 

7 

28-60 

34-87 

22 

October 

• « 

17-88 

18-76 

5 

30-60 

34-87 

14 

November 

• t 

21-72 

26-70 

23 

36-76 

60-37 

41 

December 

« • 

21-17 

24-30 

15 

30-00 

46-62 

27 

January 

4 

10-81 

23-35 

18 

33-60 

44-62 

33 

February 

« • 

17-63 

20-60 

16 

29-63 

40-60 

36 

March 

• 9 

16-46 

20-60 

25 

27-60 

40-00 

46 

Avtil . . 

May . . 

* • 

18-20 

23-40 

28 

30-88 

44-62 

44 

• « 

18-23 

23-10 

27 

30-88 

44-87 

45 

June . . 

• • 

17-43 

23-60 

35 

28-80 

44-37 

54 

July .. 

m • 

18-29 

26-00 

37 

30-00 

47-27 

58 

1924-26, 

August 

« a 

Middling, 

16-76 

26-16 

60 

24-82 

47-76 

92 

September 

• « 

14-09 

26-25 

79 

24-80 

42-50 

72 

October 

• ■ 

13-68 

26-60 

89 

22-86 

46-00 

102 

November 

• • 

13-69 

26-20 

93 \ 

23-70 

47-87 

102 

December 

« • 

13-24 

29-36 

122 

23-76 

67-37 

142 

January 

» * 

12-92 

31-76 

146 

23-76 

61-87 

161 

February 

■ ■ 

13-94 

34-90 

150 

26-30 

07-63 

168 

March 

• • 

13-88 

30-36 

162 

26-10 

72-37 

1t9 

^ril . . 

May 

• « 

13-40 

31-60 

136 

24-46 

64-12 

163 

» « 

13-04 

30-23 

132 

24-06 

60-37 

151 

June . . 

■ « 

13-63 

32-05 

137 

23-90 

63-12 

164 

July .. 

* • 

13-63 

32-46 1 

140 

24-25 

69-89 

152 

1926-26, 








August 

• • 

12-60 

28-66 

128 

22-26 

52-00 

m 

September 

• « 

12-91 

28-00 

117 

22-92 

47-76 

108 

OotolKjr 

• • 

10-38 

22-76 

120 

19-07 

39-37 

107 

November 

• • 

10-74 

10-76 

88 

20-06 

36-62 

77 

December 

• • 

10-27 

17-65 

72 

20-00 

32-87 

64 

January 

<• * 

10-63 

18-26 

72 

20-07 

34-60 

72 

February 

• * 

10 33 

17-30 

68 

18-96 

33-00 

74 

March 

« • 

10-16 

16-60 

53 

18 05 

30-60 

69 

i^ril . . 

Iktoy .. 

• ♦ 

0-94 

18-25 

64 

17-00 

31-25 

75 

» * 

10-33 

17-10 

65 

18-00 

31-23 

74 

Juno . . 

• • 

0-36 

16-36 

71 

17-65 

3000 

71 

July .. 

* • 

10-02 

16-40 

64 

18-60 

29-87 

60 

1926-27. 

August 

« • 

10-17 

10-33 

61 

i 

18-29 

i 

1 
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TABLE m.— MONTHLY SPOT PRICES OF VARIOUS KINDS OF 
COTTON IN LIVERPOOL, 1923-20. 

On the Last Fjrtday of Each Month. Fbom the Ltverfool Cotton 
Assooiation’s Weekly Ciroulakh. 

{Fw American in Liverpool and Neno OiIcum — and Egyptian in JAvtrpool and 

Alexandria — see TaMe II.) 


Seasons. 

Egyptian 
Uppers 
{F. G. F.). 

Peru 1 

Smooth ‘ 
{Good Fair). 

Peru Rough 
[Good Fail). 

Peruvian 

[Good Fair) 

Brazilian 

Pernam 

[Fair). 

~ c*. 

East 
African 
[Good Fair). 

Indian 

No. 1 Good 
[Oouura). 

SSs IS 

ii 1 ? 

43 Hw 5: 

1923-24. 










Atigusi 

16-76 

16-78 

17-00 

15-76 

16-03 

14-78 

13-50 

10-16 

67 

Soptembor . . 

17-GO 

17-86 

17-60 

10-76 

17-36 

10-86 

15*76 

11-06 

65 

October 


19-03 

17-60 

17-26 

18-63 

17-72 

UiKil 

11-85 

66 

November , . 

24-66 

23-87 

21-t)0 

26-00 

22-27 



16-60 

72 

December . . 

23-30 

23-17 

22-00 

23-60 

21-67 



16-10 

72 

January 

21-00 

2J-86 

23-00 





14-00 

71 

February . . 

20-10 

19-48 

22-60 

21-26 

17-88 


17-80 

12-36 

70 

Marob . . 

20-10 

18-20 

22-00 





11-60 

70 

April 

23-26 

20-16 

22-26 

21*76 

18-16 

17-66 

18-70 

12-26 

67 

May 

24-00 

20-64 

22-60 


18-61 

J8-13 

10-60 

12-75 

70 

June 

23-20 

19-18 

22-60 




18-36 

11-80 

68 

July 

24-46 

20-34 

22-60 



18-09 

18-45 

12-30 

67 

1924-26, 










August 

21-66 

17-91 

22-60 



16-60 

16*70 

10-90 

69 

September , . 

10-96 

17-14 

21-00 

19-00 

16-39 

14-39 

16-20 

10-80 

77 

OotoboT 

17-26 

16-68 

20-00 

10-60 

14-83 

13-43 


11-70 

86 

November . . 

17-90 

16-04 

10-76 

20-60 

14-79 

13-14 

16-40 

12-00 

88 

December . . 

10-16 

16-49 

19-76 

21-60 

14-49 

12-73 

16-00 

11-60 

87 

January 

20-06 

14-87 

10-76 

22-60 

13*87 

12-38 

16-35 

10-60 

82 

February , . 

10-90 

16-80 

19-76 

22-60 

14-89 

J3-46 


11-55 

83 

March 

21-06 

16-83 

19-76 

22-60 

14-83 


17-70 

n-36 

82 

April 

May 

20-36 

16-36 

19-76 

22-60 

14-40 

13-U) 

17-16 

10-76 

81 

38-66 

14-40 

19-76 

21-50 

13-74 

12-47 

16-20 

10-15 

78 

June 

18-66 

14-93 

10-76 

21-60 

14-18 

12-86 

16-10 

10,36 

77 

July 

18-80 

16-23 

10-76 

31-60 

14-23 

13-00 

10-00 

10-50 

78 

3026-26, 










August 

17-90 

34-40 

20-00 

21-00 

13-16 

12-60 

15-40 

10-06 

83 

September , . 

18-16 

14-61 

22-00 

20-00 

13-36 

12-01 

15-45 

10-56 

82 

October , , 

16-20 

12-60 

21-00 

18-76 

n-00 

10-26 


8-66 

84 

November , . 

36-16 

12-04 

21-00 

17-60 

11-19 

10-44 

13-10 

8-66 

1 

December , . 

14-36 

12-62 

21-00 



10-04 

13-06 

8-00 

! 78 

January 

33-86 

12-73 

21-00 


10-98 

10-28 

13-20 

8-06 

76 

February . . 

13-30 

12-33 

19-00 



9-88 

12-76 

7-60 

74 

March 

12-80 

11-91 

10-00 


10-41 


12-36 

7-20 

71 

Ajpril 

M&y.. 

12-20 

11*69 

16-00 



9-44 

U-76 

7-20 

73 

12-60 

12-13 

16-00 




12-20 

7-60 

74 

June 

12-06 

11-41 

16-00 

12-76 

9-60 

9-31 

U-66 

0-80 

\ 71 

July.. 

12-20 

11-92 

14-00 

12-25 


9-77 


7-60 

\ 75 

1926-27. 








1 


August 

12-60 

11-17 

12-60 

U-76 

10*17 

9-87 

11*60 


76 
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NOTES ON CURRENT LITERATURE 

COTTON IN INDIA. 

398. India. Wo hivo roooivcd .x copy of Iho Review of Agt imlhual OpetuHona in 
India, 1924-25. Colton isroforrwl t>o on pp. Jl-23. During tlie year imtloj.* 
review, iho area under thiu crop ro,-)o to 2C,4G5,0')U aorei, with a yield of 6,072,000 
baloa, as againat 23,036,000 acres and 5,102,000 bales m the previous year. The 
average yield per acre was 92 lbs , as compared with 87 lbs. and 93 lbs. in the two 
pioooding years. The quantity of raw cotton exported during the year ending 
March 31, 1 925, wes 3,326,000 bales of 400 lbs., as compared with 3,764,000 bales 
in the piovious yoat. Indian cotton consumed by Indian mills was estimated at 
2,050,891 bale's, as against 1,798.216 bales in the previous year. The value of 
cotton goods exported was Rs. 11,27 lakhs. The work of the Indian Central 
Cotton Committee and of the Institute at Indore is described, and rcierence is 
also made to the research that is being carried out with a view bo the production 
of improved seed. 

899. Indian S .rniNOB Oonobbss, 1926. In tho paper road by Mr. B. C. Burt, 
Secretary of the Indian Central Cotton Committee, at the joint dwouasion on 
“ Some Modern Problems of Soientifto Bosearch for the Improvement of Cotton- 
Growing,” a statement is included of tho schemes financod by tho Committee in 
the various p"ovinoo3 : 

I. JSomZwy. — (1) Onfeirat: Research on the physiology of the cotton plant, 
with special reference to the loss of crop caused by the shedding of bolls in black 
soil areas. (2) DJiarioar: Research on cotton wilt, and plant-breeding work 
for tho improvement of cottons of tho Upland- American variety. (3) 8urai: 
Investigations on tho spotted boll worms {Bariaa, spp.) in Gujorat. 

II. Madraa. — Plant-breeding work on tho Herbaceum cottons of tho Westerns 
tract. Phytiologioal and biochemical research scheme on (a) the reduction of 
the loss caused by tho cotton atom weevil {PempJierea affinie) by the production of 
resistant strains, and including a study of the causes of susceptibility and ro- 
sislanooj (b) an investigation into bud, dower, and boll shedding, 

III. Punjab, — Investigation into tho cotton problems of tho Punjab Canal 
Colonies, more particularly those oounootod with the growing of Punjab- American 
cotton, including tlie isolation and testing of pure typos, the general physiological 
study of tho growing of American cotton under oanal inigation, with special 
roiorottoo to the wator roquiromonta of tho plant and tho causes of tho loss ol crop 
by bud, dowor, and boll shedding. 

IV. Central Provinces, — Plant-broeding work for tho production of cottons of 
improved staple for tlie Central Provino<M and Borar. Cotton wilt investigation. 

V. United, Provinces. — ^Entomological research on tho pink boll worm to 
determino tho control measures necessary. 

400. Pbbshnt Position ob Cotton, and thb Unibbioatbd Tbaots ob thm 
Unitjod PaoviNOBS. By Rama Prasada. (Printed by the Suporintondcut, 
Government Press, Allahabad, United Provinoes.) 

401. Indian Cotton Puodctotion. {Text. Recorder, adiv., 580, 1926, p. 48.) 
A description of some of the aotivitios of tho Indian Central Cotton Committee, 
and the results achieved. 

in. 4 
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carried by stainora, and the altaeks of boll wornio. Th(‘ bolls of Anicriean cotton 
arc aiatod lo be mneb more liablo to shedthng and damafto, as tin* result of the 
attacks of slaimas and boll worms, Ilian Ihoa** of tho iiulig< n<ms varieties. On 
the other hand, the indigenous eol tons are inoj’o liablo Ihan the American \ariot iei 
to daniago from disoasos not carried by iixseeis. The invest igntions indieati' that 
any hope of li'ssonuig ilio inoideru <' ol nmoot and fungus at lai k by eontrol nie.isurou 
is neidior groat oufiugh nor iinniediaio enough to about tho <|uestiou as to wJiioh 
variety of cotton should bo atloplesl for tho future. Tho i-olulioii ol tho problem 
would socni to lio in the evolution of a strain of indigenous cotton ol long staple 
and of high e\port value, A ntrem of very high quality is nwded, l^wauso in 
soino yo.irs tho yield per acre may bo very low owing to th<‘ damage caused by 
insect s, and it is only a high jirice por lb. which can make cotton a roaUy attractivo 
crop in those eiremn stances. Ol tho indigononi variidici tested, Isliau cotton 
would appear to bo tho most promising 'I’he strains that have been bred by the 
botanist have very long lint of a vory wlnto colour; some have a high ginning 
porooutago, and, what is rare in such cottons, a very strong lint. It is proposed 
that next season tho Itihan soleotioiis should he mult iplied as much as possible. 

Northern Belt . — ^Tlio total purchases of cotton for the season will probably 
amount to 37,000 bales, the prices paid being 2J<J. to 2d. per lb, at railway 
stations, for lirst and second grades rt'sjxmtively, except during two or three weeks, 
when tho priooa at a few places wore inerc«isod by Jd. per lb. There has been an 
increase in tho produ<‘tion of Amoriawi cotton of nearly 40 por cent, in spite of 
tho fall in price last year, and tho sLiJJ lower price ruling this year. This is p.irtly 
duo to tho extension of cotton cultivation, and parlly to tho more favourable 
weather conditions prevailing in important aroas. Notwithstanding tho lower 
price, there has boon more oompotition in buying. Tho cost of animal transport 
has risen, and that of motor transport fallen, being definitely ohoaper for distances 
up to 30 or 40 miles. Another Ibadan transport contractor took his lorries to 
Zaria, and ail wore fully employed, but there is still need lor much further 
expansion of motor transport. Tho sealing of all bags of first grade seed, cotton 
was introduced this season, and has proved a most valuable measure. Mud- 
walled markets have boon built at most plaoos by the Native Administrations, 
which are a great improvement on tho matted onelosuros used previously. The 
standard has boon maintained at tho inarkotH, and tho olimmalion of any sub- 
sequent substitution has probably cauJod a slight rise in tho average grade of 
tho exports. 

Kano JBrovinoe , — No substantial incrcaso in cotton pro(lu<‘bion has takon plooo 
during tho year. In rospoiwo to roiiresentations made by tho Agricultural 
Department, tho British Cotton Growing AsHoeialjon wait a buyer to work 
alternately at Daura and llasianre on the market days. This has proved very 
helpful, and there in every reason to Imliovo that it will wthult in Increased pro- 
duction there next year. Seed transported on oainuls at Govoimmeut expense 
has boon distributed for next season from eenlrwi in the producing areas, instead 
of only at railway stations. It is proposed, if there is any prospoot of buyers 
going to them, to open six or seven now markets out in the producing areas. 

Niger, Xloriri, Oya, Abeokvia Proviwes.— 'Thxxo has been no progress in 
cotton production in these Provinces, which is duo partly to tho lower prices 
ruling, and partly to tho bad weather conditions. 

412. Niobbu, The Tovrth Awmd Bulletin of the JOepi. of Agric., August, 
oontaons some interesting and useful artiolcs on cotton posts, etc. It also gives 
partioulars of time of planting experiments, variety tests, luanurial experiments 
and rotation experiments carried out at the Moor Plantation in 1924; variety 
tests at the Umuahia Dxporimontal Form, 192^-24; time of planting tests and 
rotation experiments at Borin, 1924; spacing tests, intorplanting tests, early 
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groon manuring ospcrimont and ridging tests at Somuru, 1924; and the work 
coi cied out at the Majgana Sued Farm, 1924. Tables showing the details of tho 
various 0i5)eruncnt3 are included. 

413. Nyasalaho. Cotton-Growing, {The Timrs, “ Trade and Eng. iSupplmt.,” 
April, 1929.) It has boon suggested by Sir AVilliam Himbnry, General Manager 
of the British Cotton Growing Association, that Nyasaland should eventually 
bo able to grow 100,000 bales of cotion aimually, but to achieve this result it is 
essential that the red boll worm should bo kept m chock, and tho only practicablo 
method of doing so is by the gioi/th of rotation crops such as maize and millet. 

414. ftnoDHSiA (SouTHEiw). Notice to Cotton Chowers. {Bhod. Agr. Journ.^ 
xxiii., 5, 192(1, p. 449.) The followmg notice has been issued by the Dept, of 
Agiiculturo to cotton growers in Soutliorn Bhodesia: 

“ In order to improve tho existing supply of cotton seed, the Depari.ment of 
Agriculture proposes to examine as many cotton fields as possible during the 
present cotton-growing season, with a view to recommending selected fields as a 
possible source of seed for next season. Farmers who wish to have their cotton 
crops examined for approval are requested to communicate with the Secretary, 
Dept, of Agriculture, as early as possible, at the same time giving an undertaking 
that, in the event of their cotton crops being oonsiderod sufficiently good lor 
seed purposes, they will be prepared to abide by the following conditions: 

“ 1. All clean white seed cotton, free from stain, dnt, or trash of any kind, 
wiU bo picked separately, and packed in wool packs suitably marked to indicate 
that the contents are to bo specially ginned for seed. 

“ 2. Such seed ootton to be ginned in the presence of the farmer hunsdf 
who will make arrangements to see his ootton gmned, and the seed sewn up 
in clean bags, marked with the farmer’s name or mark. 

“3. In tho event of tho seed bomg finally approved, the owner will give an 
undertakmg to seU it for not more than 3d. per lb. 

“ In addition to tho examination in the field, tho seed from soloeted crops will 
be finally examined at the ginnery by officers appointed by the Department ol 
Agriculture, who will affix a seal on all bags which have been passed. 

*■ In the event of the foregoing arrangements proving satisfactojy, they will 
form a basis for the introduction of legislation in the matter of the sale of cotton 
seed for planting purposes in tho future.” 

415. Ootton NxperiimrUa, (Abstr. from tho Bltod. Agr. Jour., xxiii., 7, 1926, 
p. 670.) On May 26 farmers from aU parts of tho Colony visited tho Ootton 
Brccdmg Station at Gatooma, whore the methods of investigation employed were 
dosoribod in a short looturo by Mr. Q. S. Oamoron, Cotton Specialist of tho Empire 
Ootton Growing Corporation, who also instruotod those in attendanoo what to 
look for on tho various plots to which they wore afterwards conduotod. TIio 
methods of laying out tho plots for varietal testing wore explained, showing how 
these must be repeated a number of times in order to arrive at the probable 
margin of error. Inspection of tho plots revealed tho fact that although the crop 
at the station is going to be a light one, due to a severe bull worm attack, the 
exotio varieties in tho main varietal tests all showed to better advantage than 
Improved Bancroft, It is as yot too early to say which of tho exotio variotioB 
will ovontuaUy bo selooted as suitable for Bhodesian oouditions, but thorois good 
reason to believe that a superior vaaiety to that at present being grown has boon 
found. 

416. Souasa Afbioa. Cotton CvUtimtion. {The Times, “ Trado and Eng. Supple- 
ment,” April, 1026, p. 80.) It is stated in this article that ootton cultivation in 
South Africa presents almost incalculable possibilities, to which the (ilovoinniout 
and private interests are equally alive. I^ero is an ostunated potential aoroage 
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of over 4,000,000 acvos suitablo for and iu the opinion of ?t[r. P. Koch thi'io 

is more potential wealth in the future cotton fields ol fcSouth Africa than in the 
gold mines of the Witwalorsrand. Already twenty-two logihtcTod ginncrios 
have boon erootod in tlio Union and two in Swaziland. U is hlatod that cotton 
can be grown on nearly ovory typo of 8<*il whero maize grows, provi(U»d it is deep 
and well drained, and most parts of tUo Union suitable for the growing of cotton 
are voiy well supplioil with etioap labour. Tho cost works out at about £2 to £3 
per acre, and tho not profit at about £1 to £8 ])or acre. Rliieli, of eourso, lioponds 
on the fanner and other variable oiroiuusttinces, but it is alnwdy ostablished 
indisputably that cotton is a more prolitable < rop tli.iu iuai/ie. 

417. Jiailimyn in ffovlh Africa. Tho Radways and Harliours Board of South 
Africa, having boon requested by the Government to consider a proposal for tho 
extension of the MtViubatuba-Pongula Railway from VVduhoop on tlio bouth liank 
of tho Pongola River to a t(»rmln<il jioint in tlu^ neighbourhood of tho Swaziland 
border, a distance ot appro Kimatcly live miles, have ri'commeudedits ooiistruotion 
at an estimated coat of £07,5r)0. The J nipori d ( hivorninent has agreed, on behalf 
of tho Swaziland Administration, to a contribution ol £10,(H)0 towards tho cost 
of thib oxtousion. Tlio rapid progrea.? made ieceiitl 3 ' iu tho development of tho 
low void flats north of tho l^ongola Rivor aiul on adjm*ont portions of Swaziland, 
and the attention paid to this area by eomjianii'S ami individuals possessing the 
capital nooossary for tho rapid extension of cotton-growing, vender it essential 
that such an. outlet be provided ii all dovelopiiu'iit in this area ib not to he stilled. 

418. ' The Gottoa Industry in ISouth Africa. How ilic U nion Gov&rnnmd is Ildphvg. 
By Pieter Kooh. {Afr. hand and Home Journ., vol, ii., 2, 1926, p. 16.) 

419. Cotton Progress and Prospects in 1926. In an iiiLemow given to tho 8mi 
and Ayr. J. of 8. Afr., Mi*. R. Ingram, Director and Mwioger of the Cotton and 
Tobacco Exporting Co., Ltd., Pretoria West, states that tho cotton wliioh is 
being produced this season is what the spinnor wank, being of good lustre, 
although slightly short in btapio owing to the past dry season, lie inakt'u an 
interesting ooinparison regarding the relative cost ot transporting oottou and 
niaizo. Einally, ho deals with tlio imxiortauce of devoloping tho cotton cake 
industry for tho tlu’oofold benefit of the oottou grower, tho dairyman and stock 
brooder, and the cotton ouko manufat'iurer. 

490. SuwAsr. lu tho Afr. Wortd, Hpccinl Hudaii Number, May, 1926, a valtMiblo 
account is given of the Hudan, of tho Boniiar Dam and its conblruutiou, and of 
ooiton-gro^viag devidopmcuts, gum oolloetion, etc., which shouhl be r(i.wl by 
ovoryono intorestod, 

491. CoUon'G rowing in the 8mU(n. (Alwtr. from Mast Afticti, vol. ii., 86, 1926, 
p, 787.) Fu an urliclo to tho North American UcvUw, Mr. Piorre Crahites, Juilgo 
of the Cairo Mixed Tribunal, luis some very straight facts to x>ut boloro the 
Americau public, which, ho thinks, has cause tor real anxiety an an onicutuo of 
East African ootton-growbig. 

482. SwAJOiiAKD. CottOH-OrowUtg in Swaaihmd. Advices reoeutly roooivod 
from Mj. Et. 0. Wood, tho Corporation's Cotton Hpooialist in Bwaziland, state 
that tdthougli the season cannot, from its exceptional dryne.M, be callod a good 
one for cotton, there is no doubt that tho crop luvs stood tho drought remarkably 
welt, and has turned out a good diml bettor than was at ouo time thought. In 
general, it may be said that good farming has produced a fair oroi), but on land 
insufficiently prepared or unintoUigontly oultivatod, the crop has only boon 
moderate. Tho yields may bo expootod to run from 300 lbs. to 760 lbs. of seed 
cotton to tho aero. Tho first cotton reaching tho ginnery was not of a very good 
quality, but it was hoped that later pickings would be bettor. Somo of the moro 



NOTES ON CUERENT LITERATURE 393 

progressive farmers wore already cutting out this year’s crop and sacrificing 
■what appeared likely to be only a very small late picking, in order to keep down 
insect pests. 

At headquarters various experiments have boon carried out — e.g., time of 
planting, spacing, and selection experiments, the latter with a view to evolving 
a jasbid-rosistant variety of cotton. Consideration is already being given 'to 'the 
Jupply of seed for next season, and arrangements will be made for germination 
tests on hkely samples of seed arriving at the ginnery, and for tho mulliplioation, 
as far as possible, of any supply of pedigree seed received from South Afiica. 

Tho Cotton Plantations, Ltd., have generously consented to erect a small 
laboratory and store-room on thoir North Xngwavuma Estate, and place land at 
the disposal of Mr. Wood for a small substation during tho noxt season. 

423. Uganda.. Colton-Growing in Uganda. (Abstr. from East Afiica, vol. ii., 
94, 1920, p. 894.) As a result of his recent tour m Uganda, Sir Wilham Himbury, 
General Manager of the British Cotton Growing Association, is of opinion that 'the 
outlook for the future of cotton-growing in the Protectorate is good. There will 
be fluctuations in crops and prices, and although the climatic conditions this 
season have not been good — ^the possibilities bcang that the crop will not equal 
that of 1925 — a steady increase in the future may be expoexied. Sir William 
considers that the policy to-day should bo one of increasing tho production per 
aero without increasing the acreage. He does not think it unreasonable to suggest 
that it is quite possible to increase the yield by 30 to 50 per cent, in most places 
without planting a single additional acre. 

424. AUSTRALIA: Northern Attstraija and its Plantation Pbospbots. 
Based on the notes sent by Mr. A. 0. Neville, Secretary for the North-West, 
Central Govt. Buildings, Perth, Western Australia. (Abstr. from Trop. Life, 
xxii., 4, 1926, p. 13.) Cotton : With regard to cotton it is believed that this crop 
could bo grown extonsivoly in the northern areas, and as living conditions arc 
not comparable with the full tropics, India, tho Malay States, etc., it is considered 
that family or community settloment, backed with oo-oporative effort and 
organization, would probably enable tho crop to bo grown oommoroially -with 
success. Present pi ices, however, are very low and prospects discouraging, and 
if this continues, it will make a big difference to cotton prospects in the northern 
areas. Up to the present tho planting has only been on an experimental basis, 
but whatever cotton has been sent to Liverpool usually secured bettor prices than 
American middling quotations at tho time. 

426. Queensland. The Evidence of Golond Evans. (Abstr. from Qaeem. Agr. 
J., XXV., 4, 1926, p. 396.) Tho Minister for Agriculture (Mr. W. Eorgan Smith) 
has received a communication from Colonel Evans, M.A., O.X.E., late Uirootor of 
Cotton Culture, sotting out the principal matters that he had brought undor the 
notice of the Tariff Board in connection with the cotton industry and the pro- 
posed bounty. Briefly, the views placed before tho Board by Oolonol Evans 
wore as follows: 

“1. That the establishment of the cotton-growing industry on a pormanont 
basis depends on the capacity of tho farmer to learn how to grow tho crop properly, 
and that it is the duty of the Govemmont to holp to forward this ond by moans 
of experiment and praotioal demonstration. I explained fully what tho Depart- 
ment had been doing in this direction. 

“ 2. Until the grower had learnt how to grow cotton, ilnanoial assistance was 
necessary, especially in view of the low prioe of ootton. 

3. X pointed out that the 2d. bounty asked for was 60 per cent, ahovo the 
total value of tho cotton, and that if a flat rcUe without roservation was given, it 
would bo quite possible for growers to grow inferior growths of ootton which could 
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not poHsibly pay wlii'a llie bounty wab liiled J.n<l tho nulu'-tiy luxcl to jlaiul on 
its own foot. 

“1. To thin end I ‘ja-vo my opinion that a limit Avith i{'!'ard to lenj'th of 
staple and ijrade sliotild l)o I litl down. This liudi need not bo too Imt it 
should bo in wslod thalr any (‘oUon tswninjj hoI<w llio miuiiwl nbrndaid of staple 
and gradi' should nut niidt t uni/ riivinH^tiuit't'^ ue« tn l/it' honnh/. 

“ o. In ovdi'v to k<'( p up (Ik* (pi.ilily als«» it will bo misMHnri' for tho Depart- 
ment of Aura nlLuro to have eoinplt to eonlrol ot tho itswl. 

“ (J. In oi'di r Uiat tho main ol»je<*t of tho bounty .should not he defeated, it 
■will be hotter to ni.ike tin' aiiiioiuieeiuent that th<‘ bounty Hhould l»e on a i,eaJo 
gradually deeie.iang in \alno isuh yoir, tho idea boing that tho grower should 
oontbnio to learn how bo-.t to grow eotton, and not be content to niovely plant 
cotton an<l to umLn no attempt to hotter hn ellorts. I pointeil out that unless 
every endeavour was made by tlu* gr<»wer to ovensuno some of tlwhe dillioultios 
such ab the high cost of piekiag, no progre-s will bo made, and the induslry ndght 
collaphc if tho bounty Avas suddtmly remo\'ed. 

“ 7. 1 made no suggestion AA'ith reg,«’d to tho size of thi* bounty, hut gave it 
as my opiiuon that iinanoial a.sBiHtaneo atouM ho required lor at le,iHt Im* years.” 

420. CoflOiiPttol. (Qni’inh. Ai/r. Joutn., xxv., 4, lh20, p. A Pool has hooxi 
oonstitutod for all sred cuttuu ]>rodu<‘otl in Queensland after January 1, 1927, 
for a piwiod of live j-ivirs. The Boarfl to aihninister this Pool will consist of 
seven representatives holeetod by tho growers, and one member appointed by 
tho Mlnihtor. 

427, SvVMOA; Oottun in Samoa. (Ahstr. inmi Inf. (\it. livlL, ia%, 3, No. 10, 
1920, p. JlOll.) Some sucechsful eotton-groAving eviierinieuth ivere earritsl on in 
Samoa during 1921, Sam pi eii groAvn w i‘re elas si lied I >y t he 1 h*ii ish ( ^ot t on ( Innving 
Association as fairly clear Avith a good colour, having a blaph* of lull 1^ mclios, 
very strong, and inclined to he harsh. During 1925 iKldition,i.l quant il k'S of seed 
were impiirted and distributed to nuuu‘VouH hchooli and villages. To lobter the 
industry logiaUtion w.is iiitiAidiwod to prevent tli(‘ introduction ol new pests, 
to kci‘p control of the pests now presont, Jind to guaranti'e a uiiuimiiiu price to 
the producers. 

428. WEm’ INDJhlH. Voffon in (fmituin, {Itpf. of th<‘ Ayr. /)/>/./<«• Hh*5, p. 0.) 
During tho ywir nmhr review tho eotton crop yielded 51.252 ewt, of lint ol the 
OHtnnatiHl vahn* of ^l(»,r>tH). ludicvitwms are that the jiroduitiou lor l('2(l will 
ojcceod tliat ol 1925, as a reiiult <d tlie rlghl enforcemmit of Ordinance No. 7 ol 
1924, which provides for (lie control of the pink boll worm. 

428« SomQ with ('uKon < Uiflhwlhn, {Tr»ii. AgrhiiUni‘<\ iii., 0 , 1920, 

p. 110.) In .1 jwmt o.\perimuit, tho iinperhiM'olicgo Department of Agrii'ulturo 
foiuid that 12 inehea bpaciiig Avith Hw islnud cotton gav<» the host result of six 
«lMvolngs, tho wiliest lining 21 inehes. Tho yield nt 12 iuche» w.w J,f»75 lbs. 
seed cotton por acre, that at 21 inchoa boing 1,210 Iba., dillercnci« that arc 
statiatiually aiguhioant. 

4S0. Ootion iritHt, Ki&a-NemA. iVoni tlio Rpf. (f the l>pL ofAgr., 192-1-25, rooontly 
received, wo loam that tho total aoroivgn pliuitod to cotton iix tho H(‘a«on tuidor 
review was 4,000 acres. In most dietriots gorniiuaiion %vas gooil, but tho hnrrluauo 
of August, 1924, dostaroyed 00 per oont. of tho cotton crop of St. Kitts and com- 
pletely ruined tho lato planted crop of Nevis. Tho two most scidous posts of 
cotton during the season were tho Cotton Worm (Alahama aryiilaceii) and the Pink 
Boll Worm {PesHnophom goeiypiflia). 
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COTTON IN EGYPT. 

431. Seasonal Vaeiation in Salinity on Water ge some Dbuns oe the 
Fieist Olrolh of Xbhioation. By R. Aladjom. {BuH. No. 66, Tech, and 8ci. 
Serv., Slim, of Agr., Egypt, 1926. Obtainable from Govt. Pubns. Oil’., Mm. of 
Finance, Dawawin P.O., Cairo. Price P.T. 6.) 

432. Egypt and the Cotton Cbisis. By A. M. Paalti. {Egyptian Gazette, 
April 8, 1026, p. 4.) The quabty of Eg 3 rptian cotton has deteriorated groatly in 
recent years, due chiefly, in the author’s opinion, to the adinbcture of the best 
Sake! cotton with inferior strains. In consequence of this deterioration, American 
cotton is being used in the manufacture of commodities for which only the best 
Egyptian cotton has previously been used. The author is convinced that Egypt’s 
reputation as a lino cotton-growing country can bo regained, and a firm demand 
for her cotton re-established by (1 ) Government purchases of good seed from the 
large estates for selhng to growers, as a guaranteed seed, at a reasonable price; 

(2) by growing only the Sakel variety in Lower Egypt, or if this be found imprac- 
ticable, by growing the main commercial varieties in certain definite zones; 

(3) by allowmg ginners to deal in one typo of cotton only, if the cultivation of 
cotton varieties m Lower Egypt other than Sakel be not prohibited. Finally, 
the author urges closer co-operation between the officials of the Ministry of 
Agriculture and the individuals interested in the cotton industry. 

483. Egyptian Cotton. Resteiotion op Aobhage. (Abstr. from Cotton, 
xxxii., August 7, 1026, p. 4.) A Reuter’s telegram from Cairo states that, accord- 
ing to a communique from the Ministry of Agriculture regarding the cotton crop, 
the area devoted to the growing of Sakellaiidis is 9 per cent, less than last year. 
The expansion of the flower was not so good in most provinces of Inwer Eg 3 ^t 
as last year, the ravages of the boll worm have been more extensive, and more 
shrubs have withered. Tho inspectors have unanimously decided that it is 
necessary to promulgate a law limiting the area tmder the cultivation of cotton 
to one-third of the present area, 

COTTON IN THE UNITED STATES. 

484. SrsTBiiiN Bales op Cotton on Fivn Aobes. (Abstr. from ltd. Oct. DvU., 
iv., 8, No, 16, 1926, p. 368.) The winner of tho competition, “More Cotton on 
Fewer Acres,” organized by Mr. Victor H. Schoflelmayer, agricultural editor of 
the DcAlae Morning Nexos and the Semi- WeeUy Farm Neioa, was Mr. Q. M. Adams, 
of Tyler, Smith County, Texas, with a record crop of 10 bales on 6 acres of un- 
irrigated land. The winner, once a plumber, owns and cultivates a farm more 
than forty years old, which was presumed to have been “ worn out,” but which 
has been restored to fertility by intelligent fertilization and cultivation. Q?ho 
cotton was classified as strict middling of J inch and ono-sixtoonth staple, and 
not tho short Half-and-Half variety, which, bytho way, was tho variety cultivated 
by tho winner of tho competition in tho previous year. 

485. New Staple Standards por Use in TJ.S.A. (Abstr. from Ini. Cat. Bttll., 
iv., 4, 16, 1926, p. 638.) At a meeting hold in Washington last July, under tho 
auspices of tho Secretory of Agriculture, it was decided to promulgate a new set 
of staple standards to represent seventeen difi'erent lengths of American Upland. 
These now standards will come into efleot on August 1, 1926, and represent tho 
following lengths: 

inch. 

99 
t9 
99 

inches. 


IjV inches. 

a 


1,*), inches. 

»» 


lA inches, 
lU .. 
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436. 8TAKDAEJ)a roE Extba "WiriTn Cotton. (2nf. ('of. Bull., iv., 3, No, 16, 
1P20, p 368.) A Ronlor inc£>9ac;o Irom Waslunqton Htnli', that ikw btandarUs 
for ONiti'a ^\hito cotton luL\e now l)t'on oslabhshfd. Tlio PtaiidanlH will become 
ctleotivo as from Annuht J , 1 927, under tlio authority of tlio llnit< d Stales Cotton 
Standards A(t. Tho cstahbsbinont of the giades i'j in rc'sponsc' to tlio iimls of 
growers ot evtra white cotton, which xisn.xlly coimnandH a prenihnn over oihot 
cotton, 'flic .standards arc in live grades, ranging frtnu No. 3 <‘\tra white to 
No. 7 extra white inclusive. Tho standards may Imo used sh tentative or per- 
missive standards in tho purohaso and sale of extra white cotton up to August 1 , 
1927, uftor which they will biuompul any. 

487. Tnm>KnAiiiii3 (Ikvors oi.' (Jotton. (Abslr, from tlio Tnt, Iltconler, xliv., 
630, 1920, p. H)3.) Authorities in tho eotion tiade havo rejnesontod to the 
U.f3. Dept, of Agrionlturo that it (Icn'ralde to add to the sixicon tomlerablo 
grades provided under the Liwor A<t, as aiumuled, llnee new giudes — namely. 
Strict IjOW Middling Spotted, Strut Middling Crey, and Middling they. Tho 
Cotton Division, Bui’oau of Agricultural KconomiiB, ol the Dejiaitmi nt is giving 
serious consideration to this proinisal, and sinee it is understood that there are 
not any objections to ilu‘ addition it is proliable that the nppropi late order will 
bo issued at an early date. 

438. Cotton Cultivation in XT.8.A. By David It. Coker. {Ttxl. Worltl, 1920, 
69, 31 15, eto., Abstr. from Bmim. of Cnrr. Lit., vi., 13, I92t5, N. 71.) Brooding 
exporimonts in tlio tmutorn States are doscrilwd. New straiiui of Cleveland Big 
Boll, wnth a high yield of lint per acre and a ntaple ol 1 to 1|| inch, have been 
produced. TIio author urges the desimbility of cultivating big boiled varieties, 
and tho need of bettor methods of planting aiui a fairer system of direct buying 
from growers, 

489. Cotton Tnvtii.sti«ations in Noiith Cauolina, 1923-2i 1. By Tl. Y. Winters. 
(N. Carolina Hfa, lipt, 1924, pp. 31-34. Abstr. in E,rp. 8la. Her,, vol. 63, B, 1926, 
p. 736.) 

440. Cotton Industry in tub tf.S.A. Busine.sk Cycli s. By L . Bader. 
{Tmi. World, 1926, 68, 2(116-17. Abstr. in J. Tej>t. hisL, xvii., C, 1926, A. 160.) 
A goiUTal discussion. 


COTTON IN mimON COUNTIUKB. 

441. We have received from tho AHKoeialion (^otoiiniiVe Colonlale a copy of 
Bulletin No. 75. 

443. Cotton Oultivateon in Alomrta. (Tai, Jiii'OKl< r, xliv.. 620, 1926, p. 47.) 

443. Cotton OuiiTivateon in tiie BrnuiAN Conoo. U >(‘ T ( AtUlindu . siri <>, 1926, 
6, lOB-0. Abstr. iix iSmm. (Jnrr. Lit,, vi., IS, 1926. K. 07.) 

444. Cotton in Brazil. {Trap, AgriciiUurc, lih. i , 1926, p. 71.) Tbe Brazilian 
Govommont Las addresHod itself to tho cotton problem with coiiHiderablo euei^y j 
several cotton-growing oxporimont stations have lioon established { improved 
seed is being distributod on a largo soalo; and very favourable conditions are 
provided for tho oatablishmont of new cotton plantations and the oreotion of gins. 
Ihe cotton production is being oonoouiratod in Sao Paulo, which now produces 
about a quw^r of the total <afop, Thoro are lifty-fivo modem cotton mills in 
Bao Paulo; withinlittleinorethantenyoarsBrazil’soottonimportshavodeoroaBed 
almost to tho vanish^-point; her moro than 30,000,000 popidatlon is praotioaQy 
independent of foreign mills for all except tho finer weaves, and exportation is 
growing. 
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445. Cbara Cotton Cultivation in Bbazil. By B. G. 0. BoUand. {Int. Col. 
Bull., 4, 1926, pp. 236-43.) 

446. Cultivation oi' Aoala Cotton in China. By Kuo, Tan Sion, ef dl. (Bot. 
Ahstr., 1026, 16, 488. Abstr. in Su7nm. of Gwrr. Lit., vi., 12, 1926, E. 68.) 

447. Cotton PossisiLiTrES in tee Republic oe Colombia. By A. S. Pearse. 

Beoorder, vol. xliv.. No. 619, 1926, p. 49.) 

448. Cotton Cultivation in Dahomey. {VAvenir Text., 1926, 7, 12, p. 16. 
Abstr. in J. of Text. Inst., xvii., 7, 1926, A. 160.) 

449. Cotton Cultivation in Japan. By K. Ohara. {FaseTfor8cMmg,l^Q, 5, 
167-8. Abstr. in Summ. of Curr. Lit., vi., 12, 1926, E. 70.) 

450. Peruvian Cotton. (Abstr. from Int. Cot. Bull., iv., 8, No. 16, 1926, 
pp. 383-92.) Another report on the cultivation of cotton in Peru has been 
prepared by the U.S. Dept, of Agricultural Eoononuos to supplement one issued 
by that Department in 1923 {Bull. 96, “ The Cotton Industry in Peru ”). The 
report contai ns much useful information regarding the varieties of cotton grown, 
production centres, climatic conditions, methods of cultivation, use of machinery, 
production costa, markets, etc. 

451. The Deterioration oe the Peruvian Tanguis Cotton. By J. H. Pardo 
(Abstr. from ItU. Cot. BvU., iv., 4, 16, 1926, pp. 486-8.) Deterioration seems to 
be going on like that of Sakel in Egypt, and similar measures, especially ** one 
district one variety,” are recommended. 

458. Spain. We have received from the Dept, of Overseas Trade a copy of the 
Beport on the Industries and Commerce of Spain, April, 1926. Cotton is dealt 
with on p. 61, special mention being made of the scheme for growing cotton 
near Seville. 

468. Cotton Cultivation in Adana, Tuiooiy. {Int. Col. Bull., 4, 1926, 247. 
Abstr. from Summ. of Curr. Lit., vi., 7, 1926, E. 44.) Estimates of the possi- 
bilities in the Adana reach the figures of 2,000,000 acres annually, and the produc- 
tion of 1,600,000 bales. The deltas of the rivers Toshil and Kigil Irmak in the 
Smyrna region are thought possible of growing a similar quantity. Erenoh 
interest and American capital and mechanical equipment are special foatures of 
the development. Prance is the chief consumer of Turkish cotton. 

CULTIVATION AND MACUINEBT ; IBBIGATION, ETC, 

454. Elementary Ootton-Growino Lessons. By P. A. Merrill. {U.8. Dpt. 
Agr. Misc. Cure., No. 43, 1926. Abstr. from Smnm. of Curr. Lit., vi., 10, 1926, 
E. 66.) A oourso of lessons for oluldron residtog in ootton-growng areas is 
designed to follow the seasonal aotiviUos and to familiarize the pupils with 
modern forming, grading, ginning, and marketing methods. 

455. Special Problems oe CorroN-GRowiNtt in Canal Colonies. By W. 
Roberts. (Paper road at the Indian Science Congress, 1926.) Deals biiefly with 
the history of Amorioan cotton iu the PiSnjab, the yield per aero, varieties, 
marketing difficulties, seed supply, etc. 

456. Sterilization oe Cotton Seed. {8. Afr. Colt. Growers'* Jrd., ii., 8, 1026, 
p. 49.) 

457. Cotton Seed Disineeotion. By B. Ferreira. {Ohem. Ahstr,, 1926, 19, 
3346. Abstr. from Summ. of Curr. Lit., vi., 12» 1026, E. 71.) The author oon- 
oludes from the results of tests in which he used 400 grams of oarbon disulphide 
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per cn. w. ol tjoiil ior Lwonty-ftvur hours tlu(» tlio carbou dijulphido tieabmcnt 
la no way iajuros iho gowuinativo power of fho seed. It prevents ierim'Jdation 
ot Avcaic aeods Avliieh, though lluy do notgr nuinate, might eauh«) the de\elopuiont 
ol a hai'inful vog( t.itiou. l)iwnte< luui sliould be eairiod out a hliort lime beluro 
sowmg ; till) sc>ed should bo quite dxy anti quite npo when disinfot led. I’lie met hod 
ol doU ‘1 luuimg germiii.i/tive power la descubi'd. 

458 . 'ruu J<]ri'’iao'r me TjuiO KiiAJuqi IMiUiuo uroN 'iur Viri.u of CoaTON in 
Euii'T. By K. M< Kenzio TayloA. {/>'«//. No. •>/, Tith. and Niantijo' Ntiv., 
Jlljii. oJ Agr., Egy^il. Oblauuldo from (.lovt. Ihdma. Olliee, Mm. oi Finanoo, 
Dawawui F.O., Oairo. J'nee F.'l’. 5.) An uive ilig.dion ol tlie, elietts ol tho 
sharagi., or auumier fallow, pi'uoil upon tho yudd of coltuu hi Kgyiit has shown 
that tho yield ot cotton Irom laud which h.w bieii Hulijeelt'd to a long Huuuaor 
fallow IB cotiBidwMlily greatei than that lumi land which haw had a bhort bummer 
fallow. 'I’he theory that tho decline ni the yield oi ISgyptian eottou Ih directly 
attributable to the fact that tho bluuaqi period has been almost entirely oliiiiinatod 
le oonhnuod. As this obinmatum ol tho hknaqi jiei iod is largely duo to tho early 
sowing of maize, tho postpononumt of tho howiiig date of nuiizo until about 
August 10 iu Huggi'sted. 

469. Tub IIibb of ran Saw Cin. By (1. S. Meloy. (Ahstr. from #9. Afr, Cot. 
Groiten'' Jnl., vol. li., 12, 1 1)20, p. 7.) A discuMion of tho origin of tlio two typos 
ot gimiiug, and tlieir advantages and disadvantages, it is pointed out that tho 
oontinucd uso of tho roller gin tmids to seloct two oxtromo types of cotton with 
tho oommou oharaotoristio of ('osy dotaehmont oi the hairs. Tho saw gin — 
really n hook gin — ogives tho best results on tho whole, a fact wnlirinod by recent 
observations in India (ahstr, 4.(19). 

460. Gotton-Opjcnino Macuiktiuv. i)y 11. Wilkinson. (Toxt. Manufr. Jubilee 
No.f 1925. Ahbtr. Iroiu Nunm. oj (hrr. Lit., 192(», F. 1.) A gonoral rt'viow 
of fifty yoard’ progress in eotton-opeuing machinory. 

461. CoTTON-OoMBiNG MAomwiiiky. Uy W. J. IfilUson. {Tat. Manvft. Jubilee 
No., lU2o, Ahstr. Irum Huuuu. of ( 'urr. Lit., vi., 1, 1920, F. 1.) An account of 
tho dovolopmout of ootton-eombnig maehuu'ry in tho last lifly years. 

46S. In tho Jt(0. oJ Aqr, Oqiemtioim in Iiulia, 1924-26, p. 08, it in statotl that tho 
Agricultural Engineer in tho (hsitral Provinet'shas desiguod two now implements 
— ^viB,, a rovorsiblo bludo bakhar and a giubhor for cloarhig tin* land of sorghum 
and cotton stalks. 

463. Gomw Vabikty ExrniuautH'rH. By J. O. Ware. (.IrfuMMv fita. Hull. 
197, 1026, pp. 8-27. Ahstr. from Hla. Hie., vol. 154, 1 , 192(5, pxi. 23-4.) 
Under tho tost oonditlous, 14, (KX) or l.ljUOO filants per floro somnod to bo tho valo 
at wliich slight dillercucin in plant numbers least alleotyUildH. 

Considoration ol tho agi’onomlo data rooovdod indicated that, whilo early 
varieties iiavo a somcwluiitlowotgin turnout and Mnallor liolls, thoy nver.ige more 
lint ootton per aoro during a period of years. Tho high lint ^wroontugo of tho 
lator variotios did not roako up in lint for tho extra amount of seed ootton pro- 
duced by tho early variotios. Gin turnout aluiio did not appear to ho a safe 
critorion for a variety, Earlinoss sot'ms nooessory for high production under 
boU woevil conditions. On the avorago, total yields are proportional to tho size 
oi the first piokiiig. Each year tho early sorts have boon certain and usually 
produced tho highest yields, while, oxcopt in 1924 big boll later variotios generally 
yioldod l(»s, and almost failed m some instances, liong staple acoompanios a 
lower lint percentage, but, as indicated by Express and Uolfos, not ncoossarily 
low yield. XAeugth and quality of lint appeared to be silootod by soil and season. 
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464. Field Crops ExPEBiMBirTS at the Georgia Coastal Plain Station, 1024. 
{Oa. Coastal Plain Sla. Bull. 6, 1925. Abstr. from JSxp. Sfa. Bee., vol. 64, 2, 1926, 
p. 131.) Wilt-robisiaiii cotton vaiioties have produced the highest yields during 
four yoai’R, Petty Toole, Council Toole, Lewis 63, and Covington Toole proving 
good for infooted lands Decided iucroasos have aoomed from the liberal use of 
potassium. A fertilizer confcainuig from S to 10 per cent, of phosphoric acid, 
2 to 3 per cent, of ammonia, and 5 to 0 per cent, of potash has given oxcellont 
results on the tost soil, Tifton sandy loam. Eather liberal amount of fertilizers 
seemed desirable, 1 ,000 lbs . per acre giving pro htable increases. Nitrogen applied 
at cotton-planting time should be derived from organic and inorganic sources in 
about equal amounts. The 1924 results indicated that from 100 to 123 Ihs. of 
sodium nitrate or its equivalent in ammonium sulphato, or other quickly available 
nitrogenous fortihzor, applied as top-dressings or side applications to cotton ■will 
produce economical increases in yield. Liming did not appeeir to benefit cotton. 
Cotton is at present rooehing the moat bcjiefit from a complete fertilizer in con- 
junction with a cover crop. Unthinned cotton has not produced as "well as 
thinned cotton. 

465. PRELIMINAEy NOTB ON THE DEVELOFMENT OF THE COTTON PLANT IN THE 
Gezira. By M. A. Bailey. {Wellcome Tiop. Rea. Lab., Khartotm. Abstr. 
from Summ. oj Curr. Lit., vi., 14, 1926, E. 87.) Extreme drynoss, frequent 
pickings, and constant winds give the plant a very unproductive appearance in 
April, which is belied by the actual yields. The plants ore more normal in the 
early stages, but fruiting branches are not put out until the twelfth to the four- 
teenth node. Contrasted with Sakol in Egypt, seven potential fruiting branches 
are lost, and the crop is delayed by at least a fortnight. Legginosa and defoliation 
are thought duo to some other cause besides blackarm, for even plants from less 
affected Tokar seed also delayed fiowOTing to the fifteenth node. Flowering 
curves from Egypt, the Sudan, and the West Indies ore compared. They all 
commonoo to rise about two and a half months after sowing, and tend to arrive 
about six weeks later at a maximum, aud then to fall a'way rapidly. If the 
curves start late they tend to fall oorrospondingly late, and if they rise slowly there 
is a tendency for thorn to remain high for a longer period, and to fall away more 
gradually. The maximum rate of flower production per day in the Sudan 
examples is, however, very low, and this deficiency is bought duo to harmful 
factors operating in late August and September when humidity is quite suitable,” 
and not to the rapid fall in relative humidity in October. The plants appear to 
bo suffering from lack of root space, though spacing is -wider than is customary 
in Egypt. 

466. Sudan: Field Dekcokhtration at the Gezira Seed Farm. By H. 0. 
Joffoiys. It is estimated that, as a result of the varietal experiments now being 
carried out, from 80,0(K> to 100,000 lbs. of pure Sakol will bo issued from the Seed 
Farm each year, and that the whole Gezira area of approximately 100,000 acres 
can be sown with the third generation of this seed. Wiero cotton plants on some 
of the oxpenmontal plots wore attacked by blackarm, applications of sulpha-to of 
ammonia at the rate of about 175 lbs. per acre proved markedly benefioial. Con- 
trasting Gezira seed from the 1924-25 crop (which was hoa-vily infected -with 
blackarm, the seed receiving no treatment) -with Sakol, Tokar, and Kassala seed, 
the germination of tho Gezira seed was decidedly inferior to the other throe 
varieties, but after two months’ growth the difference between tho strains was not 
so apparent. Ashmouni and Zagora varieties appeared unsatisfactory. 

467. Standard Methods of Analysis of Fertilizers. By S. Son. {Bvll. 
No. 164, 1926, Agr. Rea. Inel, Pusa. Obtainable at Govt, of India Centr<d Pub- 
lication Branch, 8, Bastings St., Calcutta, Price Ah. 4, or Od.) 
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408. Sbvsonal VArvTATiojT IN Salinity op Ntlts Wateti at Rodah (Orzv), witu 
S pifCTAL RErERiiNCJ!) TO Alkalinji) Oaiibonatt..i, By Jl. Aliuli<‘m. {Bull. No, 
69, Tech, and Brivnt'Jir Hem, Miii. ol Agr , Kgypt. OblJiiiuiblo from Govt. 
PublicationH OfT., Mxti. ol Fjtmiicc, Dawawin P.O., Gairo. IVico P.T. 6.) 

489. COMPAlUTIVil SpXNNINO 'rEHT® ON MaOIIINJWUNNTSO AND SA\V-tHNNHO 
t^OTTON, PuNJAH-AmEUIOAN 'FvEI: 2aUP., <JAttIllBI) OUT at TtlW 'ruCllNOLOUK'AL 
Laboiiatorv Ol' Tun Indian Guntual C'ottor Gomaht’tke. Tho mtorpHtiug 
general tcaturo about tlie rosnllH ol thoso tost-i is tho inarkod wi]>oriority »)f the 
saW'giunod cotton over tluit gimnsi with tho rollor, tho tormor boitig valued at 
Rs. 25 per candy more. 

470. Cotton Oradtno. By 1’. Buhler. {Lciinigu IK/ir/i. Vejtt. lnd„ 1925, 40. 
Abstr. from Sitnm, of Cnrr. Lti.. vi., 11, 1920, Ij 18.) The author diBcuhses the 
proaont motliods of valuing raw cottons as omj»loyod by buyers, and points out 
their inaoouraoios, lie cites particularly cases in which a iiaiul-staplecl sample 
gave as many as three st,ipl<' dingranis. He* sTiggesIs tho eslahliblumsit of a 
European (or German) cotton tobting-houso, aiul urges the necessity for colleeting 
and puhhbhing comprt'honsiv e cotton statistics, mdipendeiitly of America. 


DlSEASm, IWPS, AND INJl/RIES, AND THEIR TREATMENT. 

471. Boll Wjjjhvil in Cotton, By P. P. Maekie. {Ri>t. Hombuy llaei. Lab.., 
lU2't, pp. Abstr. from Ap'p, Ent„ xiv., Pt. 5, 1920, fcJer. A, p. 233.) 

Tosts have boon made with hydrooyauio acid gas with a view to fumigating 
American ootton to prevent tho introduetion of tho boil weevil (Anilmmuutt 
gmndia. Boh.) into India. In tho absonco of this speeies various native weevils 
wore used in thoso tosts, ineluduig (/(dewira, which proved tho most resistant. 
Tho time of exposuro appeared to bo of groator importaneo than tho ooneentration 
of tho gas 5 thus all individuals of this weevil were killed after exposure for ninotecsi 
hours or more to a concoutration ovolvod from oz, each of Hudium cyanide 
and sulphuric acid, whereas oouoont rations obtained with 1 oz. had no olleot oveu 
after six hoiu’b. With formaldc'liyde vapour all tho weevils wore killed ui four 
hours by a concentration of 10 parts per 100,900, or in two hours by 20 parts per 
100, (KKb A few oxpewimonts t o t (‘St tJio absorption of hydrcK-y auio acid by various 
substances indioato that lujuiil paraHin does not absorb tho gas, but that cotton 
and korostmo do. 

479. Boll Wjhbvil PanKiAunoNS. (Abstr. from Int. (Ud. Hull,, iv., 8, No. 1.5, 
1926, p. 374.) In oimnection with t.lio {umigalkui of imported Amtu'iean ootton 
with a view to avoid tho eutranee of tho lioll weevil into India, the Ooveromont 
has provided two barges, (»aoh capable of eatrying 2(K) bales of cotton, and being 
roudorod gas-tight by moans of fabric hateli oovors. With tho approval of the 
Govaenmout tho Bombay Port Trustees have undertaken to provUlo a further 
six barges with an aggregate eaiiocity of 1,200 bal<‘s capable of being rendered 
gas-tight, and iu addition lighters sulfieiont for 1,000 halos. Thus tho gross Hoot 
capacity, as at present arranged, is 3,200 halos. Tho strongth of tins lloot was 
arrivod at by the Oovermnont, in cojisultation. with tho Port Trustees, tho im- 
portations of the last few years being taken as a basis for what must bo a specula- 
tive estimate, 

478. STABTOra thb Boll Wmbtil, (Text. Recorder^ xliv., 820, 1926, p. 103.) 
It is Buggostod by Sir J. 0. Bos© that tho boll wooi^ mi^t bo starved out of 
existence. He stotod ibat although tho woovil is present all tho year round, it 
only becomes dangerous to ootton when the bolls are formed and rains have made 
tho plant BO full of foHago that the insect can avoid being soorohod to death on 
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hot sunny days. E tho crop could be hastened, say, by a mouth, it could be 
gathered before the weevil was sufi&oiently developed to devour it, and that would 
mean an enormous savmg. 

474. Early Summer Dispersiok oe the Boll Weevil. By D. Isely. (Res. 
Paper, No. 32. Journal Series, Univ. of Arkansas. Abstr. in J. of Econ. Eni,, 
vol. xix., 1, 192G, p. 108.) 

476. Progress ie Cotton Boll Weevil Control. By W. E. Hinds. (Abstr. 
in J, of Econ. Etii., xix., 1, 1026, p. 108.) 

476. A New Cotton Weevil from Peru (Etjleohbiops oossyrn). By 
H. S. Barber. (Proc. Ent. Soc. Wash., xswiii., 3, 1926, pp. 63-4. Abstr. in Rev. 
App. Ent, xiv., Pt. 6, 1926, Ser. A., p. 251.) 

477. Thurberia Weevil in South-West Cotton Area. (Abstr. from Tccl. 
Recorder, vol, xliv., No, 619, p. 100.) The Thurberia weevil, a native variety of 
the common boU weevil of cotton, normally infesting the Thurberia plant in the 
mountams of Southern Arizona, has become more or less established, as deter- 
mined by Dept, of Agriculture inspectors, in tho cotton area along tho Santa Cruz 
Biver in Ari^na. Biological investigations of this weevil indicate that it may 
become as injurious in Western cotton areas as is the ordinary boU weevil m the 
main Cotton Belt from Central Texas eastwards. 

478. Cotton Seed. Eeeeot oe Heat. By M. E. Woodbridgo and B. E. 
McDonald. (Bot, Ahslr., 1926, 16, 367. Abstr. from Summ. of Ourr, lAt., vi., 
8, 1926, A. 20.) Extensive experiments to determine the safety zone to which 
cotton seed might be heated to kill the pink boll worm without injuring tho 
geocmination of tho seed showed that cotton seed possesses great resistance to 
heat. With dry heat on dry seed tho pomt of injury came between 72° and 
83° 0. for short exposures, and for two and three-hour periods between 70° and 
74° 0. The gorminative power of the seed dooreased as tho temperatures and 
peiiods of exposure were inorcased, also the margin between the theimal death 
point of tho pink boll worm and the temperature at which the viabihty of cotton 
seed became injured is large enough to be safe and to make sterilization of seed 
by heating a practical proposition. 

479. Entomological Notes. By D. S. Wilkinson. (Cyprus Ayr. Journ., 
xxi., Pt. 2, 1926, p. 47.) In the experimental cotton cultivation plots at Perivolia, 
which are being run witli the idea of determining the variety of cotton most 
suitable for Cyprus, having regard to early produotion as a moons of combating 
the attacks of the boll worms, Earias insvlana, Bois„ and Plafyedra gotsypidla, 
Saimd., it was foimcl, at; the end of last season, that for tho earlier producing 
varieties tested, such as Triumph, a percentage as high as 33^ of tho bolls were 
attacked or otherwise in a diseased condition, due to insect attack. 

480. The Cotton Boll Worms of Southern Nigeria. By A. W. .1. Pomeroy. 
(Powrth Ann. Bidl. of the Agr. Dpt, Nigeria, August, 1026, pp. 107-8. The most 
important results of this season’s biological oxporimonts with ri^ord to boll worms 
in Southern Nigeria may be summarized as follows: 

Argyroploee Imcotreta, Moyr. is undoubtedly a very serious post of cotton in 
certain areas in Southern Nigeria and, owing to the number of probable food 
plants and its general habits, very considerable research is nooessary before an 
effective control method can bo devised. Tho most effective control at prosent 
seems to be the egg parasite. 

Two forms of Earias, Ivieolaria and eitrina, hitherto considered to be two 
species, have been proved to bo forma of one species, E. biplaga, with tho result 
that only two species of Earias appear to be of serious economic importance to tho 
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cotlon crop. n. hiplaija aiul E, in ^idantf. Two oUior djstincl sptM’ies, JC. mioranu, 
Holl., and mioat proscnl uiulHonniiH'd, h.nc liccn (»}>t.unoil on a oocasion 
at Iml Iwuc noi 1 u*t*n bn cl from .i \c'ry Uijtc imniborof Urv.v 

bikc'u iroiii coHuii iii llm fic'bl Far is coiiirolb'd (it n> ion udoi ibl** i‘\li'nt by 
Ujim nopic'iciu. |).»ia'i*d< s, cind ).\ (‘cslcin hjm cii .1 o| pnd.itorx w.tipi. 

/s ((t hnud ni ^'nls lo di ]M'nd c'lilncly on cnM nc lor if c food mipply, 
Itid ill miMii'Hif c'\i dc nc (' iHo It t,"«lv'tnij'mcni(< d b\ iJic' Ion*' dm it ion of I Im pupal 
III lyo. Tho iiiituc diiiio cuUntd ion iind hocnn; ol (ho odon wluc 1i ■ oil on bus Iicm'ii 
jj!itiwn tlioidd pro\t'tV vciy olli'clivc' control, .11 Uii'c miiulnri ol pnp.o would be 
dot I rout'd bv so doitifi;. 

Muiu'ifliu intj} !v( nil!tnun\ otln r specie tw ilb . nnilarbabil i, .il ]iic m nl rc'^f.udcd 
iiH rfCtWcn^tw ralhor tbau as a came of pitniiiiy dini.ipc. ibould bo caicfully 
walclicd for Hn> iiidi(Mtiou llnil (lu.\ art' .it cpnrmy lhcb.i.bif ol ndc (jii« orocu 
boll I. 

481. OiisravATioNa on tiii l'’\’n nt <»i *nn5 iKAuc.r t vci .ho m Boi.i. Wohmm 
A-Nn iStainluh to tjik (*onoN Cuoc in Somin.KN NittriMA. \iy A. W. ,1. 
Pomeroy and 0. lb Lean. ( Vlidr troin Fmulh .Iwm. /»«// of A <]r. />/*/., NifftrUt, 
1112.’), Auj^uhI, p. tiH.) Two typiM of tolloii wore .ilitdicsl from an ontomoloi'icul 
Rtuidpoint in tlirci* diltt'ccui cbmatic /onci, with additional olrii'r^dtioim an to 
the otU'ct of dillorc'ni liincn of plant int' in llu’ lulormcdiato none. Hud nhotldhiij; 
mcshiuhI to bo of liitlo iiaporlanciN espociidiv 011 tbo Aniorlcan \aiioty. Holl 
8hoddui|jc was not cauw'd priniat ily by in* *‘ct Jit tat*k, at .all e\ cuts on tlio Ainc'ricau 
cotton, and probably to only a small o\lt*nl on the Ritivo. 

Tluirn socmed to bo no fuudtnmnilal dillcrontt' with rctijartt lo actual damaf^o 
caused by inH(*ct« in tlio Vorost and Hitvaunab aroas. Jn tUn InlcriucMUato wono, 
aituaied within a “close' season “ area, thero was no marke'd decr(*a.so In the b«f< 
attack, Imi the control nit'asnr<*s aiipt'ur to havo had an apprcciablo otTe*ct in 
(luninishiiiK the boll woim attack.. 

Tbo proportion of ntainod to clo.vn <*otton was fjreeator on the C'urly and laio 
tlian on the duly stiwu cottons, in tho ca-io of both varieties. 

482, iNVTflHTlOATlONSON lNHr.OT.S INJXnUOUS TO AOHlCUliTUKlltN Bh.VS«L| UnTMIW. 
AN LANmvxnTHfnr. hoiiaui*. Inskictkn im UutHii.tJJNl. Hy K. (Uientlmr. 
{Zcitnvlir, ayi{f(W, EnL> xi.> Mo. 11, pp. lOD-li, Heirbn, l)(*ct'mbcr, 11)2.'). Abstr. 
from Ra\ Jp/>. EnU vol. .\iv.. Her. A., PI. d, Martib, IblMl, p. Hit).) Tlie 
Ly^icid, ilrifcaff HUH hi/nlitniH nni'^, and ibei pink boll worm, Vlutyidm ((UUnhiu) 

aro be»th common tm out ton bolls in tbo Hlatc.i of Pcrnambeie'o anel 
i*arahyba, iti the> case of lim lattit'r au a\e«*a|{« eif iiovi'nty per female* was 
ohiainnd in bice'ditif; e<a^<;e'4, Incubation biHienl tu o to Ion devy <. and (bo larvin at 
onoo bored into cotton betlls, Tho larval hIiiko lasted twi a\e‘r«>{o «if twelve day.^, 
and the pupal ton. Moths wore eonst.witly umorf^ini', anel ovipemit Inw frenn July 
to Detobor, when the antlior was lu'enwlitiM thoin, so tlsit tho ileHlieuitioii »»f the 
•PgliB l>y spraying would noeossitatei tln» applieMtiou e>f an insect iViele ewery thre o 
days, and this is not foafllbIe> in Hray.U. When tho larva is foe'dinp, on the* Htsiel, the 
boll bursts, and its contents turn to a bbu*k, i»«w'tl<'ry sulmteenee that Is attwM'tive 
to other inwots, such as tlie eaier]»illarrt of PymUmii rilnyi and a Phorid tly. 
Those insoois aro beuefvoialrathe'r tliau harmful, as they cause tho Isdl we»rm, which 
oftoa pupates in the burst boll, to he exposed to the attacks of iiirfls, ek». In 
ooptiinfcy the adult motlis lived fourteen days, bu t their life is probably longer in. 
nature. Tho author rarely notiocKl tho larval resting'Stage in the Hold, but it 
oooutrod in captivity, thussupjiortiiig Willooeks’ view that it is due to insuflieient 
food and oousoipiont failure to ac<iuire tho fa t needed for metamorjdiebis. 

4801 81X11)188 oir tPina IhiTK Boll Woem in Mitxitie. By W. OWondorf. (ff.ff. 

X>$i* (f Agr, BvXlt 1374, Washington, £).U, 1026. Abstr. Irom Heo, App. EiA,i 
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'civ., 6, Sot, A., 1026, p. 295.) Tho avora,go annual ItWH dtio to Plnnmh n {Pit'h 
nopJtofa) gob^i/jjiella, Rauiul. (pink boll worm) in Mexico ia now oatiuiHterl at 20 
to 25 per oont. of tho cotton crop, i)oth tho (piantity and quality of the hut ami 
soocl bomg I’oducod. All lato bolls are so heavily infostod iiH to bo jiraotioidly 
valuoloss, and although tho mortality of losling larvic in tho Hold daring wintiT 
and early spring is groat, hardly any surviving if tho iiold.^ aio lloo<h«l during 
winter, tlie enormous numlx'rs of larva* that hibcrnalo in atorod seed and in tho 
bolls and soil in tho Hold cusuio tho presouco of siifficiont adults to begin tho 
intostation in tho following spring. The attacks oJ luvrasites have boon spas- 
modio, and have not as yot jwovoil ol any importauco. Tlio survival of larv,o 
during tlio winter is mucli grcaior in bolls <m stalks in tho Held than in bolls on 
the surface of tho soil, showing tho odvtWitago ol cutting and burning old stalkH. 
Tile boat niotliod of treatment of tho seed is reoonimoiuled (exposure to 1 15° F. 
for 3^ minutes), while by the iniection of live stoma into the seed mass the time 
of exposure can bo lessened. Tho infestation of green bolls was roduoed by as 
much as 60 por cent, by ropoatod application of arsenical dusts in tho Held, and 
this method of control sooms very promising, but requires further testing. 

484. Pink Boll Wobm tn Thxas. {Qlrly. Bidh 8lalc Plant Bd. Miss.^ v., 4. 
1926, pp. 1-3. Abatr. from Itev, App. xiv., 6, Her. A., 1926, p. 291'.) This 
pest baa recently boon found hibernating in ooooems in the ground, wIxto it cun 
withstand frost, s now, and other unfavourable eonditions. This moy, to a certain 
exiont, explain tho heavy infestation in Holds that were carefully oloamxl up tho 
year boforo. Tho suggostion of a nou-oottoii zone 300 to ,500 miles wide, starting 
H\e miles oast of tho Bio (Irando and oxtonding to tho western limiis of dry 
farming, is being submittod to the Pink Boll Worm Commission of Texas during 
192<!, witli a view to putting it into oporation in tho following year. In tlio 
meantimo, ri^lafcod zones will bo oroatod, restricting the movement of eottoa 
produols. Strict quarantines are boing maintained in MihsisHjipi against iho 
importation of .any ilangerous luati'rial from inh'sted States, and every pieoaulion 
is being taken to onsuro tho iiumodiatn rocnguition of the post. 

485. A Boll Worm iiwnaTiNo Oossyptum nAVTOt.omT xn Wonoka, Mbxic'o. 
By A. W, Morrill. («/, of Boon. JBInt., vol. 19, 3, 1920, p. 572.) 

486. Oox-roN fcJTATNBB, IJ.a.A. (TnxAS), Lifk IIxstoby. By T. C. BarlM-r. (./. 
Ayr. Ufa., 1925, 81, 1137-<17, Absir. from Bmnm. of f W. Lit., vi„ 8, 1920, W. 51.) 
Bl/mUrcm obacuraiua has been found in cotton Holds in Texas, It oeeiiiM from 
Contra] Amorioa along the (full Coast to tho lower Kio Clrando Valley <d Texas, 
tho area of infestation probably being oxtondod by flight. Tho speeios Iwsl.'i on 
8ida i'orpinifoUu, Anibroaia artemiaia'foUa and thttlor, and Vd'hcHina tni'dioidt.H. 
The eggs aro dopositod usually under tho surfaoo of tho gronnil. 'I’lio incubation 
poi'iod is about five ilays in midsu minor. 'J'ho nymph has flvo stiiges. In tho 
Kio Orando Valley tho average period oX dovoJopnient from egg (lopo.dtlou to 
adult was found to be 32 days in luidsummor, 55 days in autiimu, an<l 87 to 108 
(I lys in winter. Tho adults are found oommoiily in groups on t ho plants on which 
they feed} tho groups movo from plant to plant. 

487. ClOTTON STAINBIia AND GBaTAIN OTHBU SaJ’-FiSKIUNG iNaEOT PEaTS OIP TlUl 
Cotton Plant. By B. Philpott Mumford. A prelliniuory enquiry Into the 
oiXuot o£ olimatio and soil conditions upon tho incidouuo ol those pests, with a 
valuable bibliography. 

488. A Statistioal StravBT os* tkii IwirasTATiiw ov BysniiiRaiis sjpj*. on CJotton 
IN fftOBiaiA, By F. T). Qoldhig. {ftmrth .Iwa. BuU. of Ayr. /fjrf., Nigeria, 
August, 1026, p. 80.) Ih/sderruH was almost eompletoly absent from cotton at 
,Sain(U'tt and Bomo, near l^aria, probably as a rosult of oxoossive aridity. Migra- 
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lion to tho ctJtton (’omuionfod carliorat llorin ilim at tbadati; Htaiiujs wore 
more nunM'i’ona at tiio Idihr Htdticm^ and did not diniinJhJi in uundins ho rapidly 
hi Jominrj’. 

Th(> nmin miEjrationto col Ion at Ibadan commonci'd in tho Avoak dinnij;A\lnch 
(ho nuixiiimni nuinl»*'r of Alien lloAvorw avuh produooil, and iB Ihont'ht to have 
boon mduoocl in ri>spomt* to thn attrnction avaitod by tliis hoavy IloAvorhiR, 
Thoio W'fo t.Aio plius('H m (lio inif^ralion In Moor IMant.ition ootton, th<» flrnt 
oonrti'.tnif' of a gradual inllux. mainly ooiu|>oi.o«l of ono form of D. 
comnumoMif; in AuoitsI, .oid tho n'nmd oi a suddou infoilalion by anolhor form 
of that Hpoc’io ^ aiwl 1 ) vnUhMhx ■> bogiuniut; ni t Im »of(md wi'ok of Oclobor. 

Kcom an ontfunolo/^ical vumjxunt, tbo phmting of rontignoui plots of exolio 
cotton sown on dilb'rmit datoa in an unsalirtf.iotojy niolhod ot ItHting tho bidta* 
bility of variotni dutf's of sowing, as Ibo lain tunvn rot! on is subjected to a heavy 
attack by adnitfi (of the firRl filial general ion) bred on tli<* earlier loivn plots, two 
weeks aft er tho peak of flo w'ering and befoi e any bolls have become maiuro. Tlio 
infeslation is Iieavi<'r tho laler the cotton is sown. 

Allen cotton is subjeeted to a mneb greater inf<‘station of Dyt^acm than ui 
either of tho indigtsious variotii's, Moko and Ishan. An augnieiitod infestation 
onsm’od on Moko eolttui interpuwsl between Alhin jvlots. Tho Allen plants were 
MiviiToly attacked by rbiwtphagous beetle larvie, ami it is doubtful whotlior, under 
inor{‘ normal coiulitioiis, tlie ineieiiHo in infontation would bt* sullioieuf. to nuulcr 
varudy ti'sts, iu wlih'h eontiguous plots of exotic and indigenous cotton are 
utilmed, unreliable. 

A diminution in tho breeding activity of Taebinhl parasiteB of UyuJtrcm, atul 
in tbo uumboth of 1 teduvild pri'dators eoineidml wit h an inereaso in ibo ovaporalhig 
power of tbo air and tho <‘ossatiou of pet*oipitaiton. 

489* CoOTON Arnrs (Amts aosavpii, (llov.). (.‘IH/A *1««. Uvt. '/Vjiw. Ayf. FSjtp, 
Sta., IU21-2C, pp. lb-24. Abstr. from Rau App. Unt-t xiv., 1*1. 15, ItCU, Her. A., 
p. 27iJ.) In invosligating tho eauses of the prodwetion of w'higed forms in the 
pottoii aphis, it was found that, all hough starv'atum is an important Inetor, il is 
not the only one. T(‘mp(*raturo ami tho ngo of tlio plants do not appear to b<» 
factors, nor is (hoto any tfsidmuiy for winged forms to appwr in alteriudegonora- 
tions, Ditring tlio last y<‘ar winged forms appeared in numbom Avlienoxer tlio 
aphids wi'ro erowdisl, and in tUeso cireumstams's ,'>0 por omit. Avould oftmi be 
wingod. 

490* Wntomoloov. .!«/». lipi, Tu'ns Ayr. AVp. I1I21 2f», pp. lU-21. 
Abstr, from Utv. -l/ip. hU\i„ xiv, {*t. 15, 151215, Hor. A., p. 27f».) !)e.ih viitb the 
cotton aphis {Apftin g«w,*//»i/), tin* boll woovil, and Ibo eotlon hop|Mir (Rmltn-i 
smtUuHnhinb,). 'Hio laltor insoet appistrs to Isi animporlantlaetor In producing 
lilastlng of iuiuuto eotlon Mpiares. Tho most suceessful trcHlment was iiiilpliur* 
iiapUthaleuo dust, ubich killed i)2 per uenl. of the imntntuto singes, and litiu 
sulphur, which kiUisI Hh per cent. JNono of tlio duHts kilJctl tho adults. 

491, AarBRWMiUM Dmcjay of borrow Hou.s. By M. fihapovalov. (Alwir, from 
Bev, App. Myrot. v„ 7, lt)20, p. 425.) During tho past fow years a docay ol 
cotton bolls, bc^nning as a soft, pinkish rot, and finally causing tho dosiceatUm of 
the boll, bos boon provalont in tiui Houth-wostom iStates, Alfoototl lioJls bocKime 
filled and ooyorod on tho outsido with lihu^ masses of spores rosembling thoso of 
smut^-tho name by whloh tho disooso is inoorrootly Imown in flalifomia. The 
oaufld organism is A^pergiUnm niger, whioli is somotimes associated with insiHit 
injuries. Successful inoculations havo boon made, under Held and laboratory 
conditions (76 and 100 pot oout. infootion, rospootivoly), by tho insortioM of sporos 
la Boalpd stabs or noodlo pricks. 
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492. Thb BoREti IN Tnifl Hoots t)!!- tius (Jotton Plakt. (TranHlatod.) By <i. 
Bondar. {Cornio-xigric., iii., No. 0, 1025, pp. 2tl-8. Abstr. from Rtv, A up. 

XIV., PI. 5, 1020, vSor. A., pp. 238-0.) TUo WHJvil, (/(wfcroctfowb ? gorypH, 
Pu^roo, is a native of fioulh Aniorica, and oceurs throufiliout Brazil, •whero it lias 
inJostcd cotton for many yi'ars. Its larva bores into tho roots and underground 
parts oE tlio stom. Jn lt)2r> tlm weevil was injiuious to cotton in Baliia, auil was 
also found in i/t6/jsrwA its original food plants appearing to bo Bimio 

oth«‘r Malvacoio such as Alylobmllic,s and Oobt>gp%ntn brasiUetise. It roquiri'S 
»l)out two montliH to eomj»lott» its life-cyelo. Tlio control nieahurca advocated 
consist in burning Iho wild food- plants named before establishing a new cotton 
plantation. In exist mg cotton holds it is necessary, in infested districts, to root 
up and bum all tho old eotlon plants after tho harvest. 

493. Opt thk Distributiok and Host Plants on ■raK Cotton PLEA-lforpJBB 
(PsALLiUS 8HHTATU8, Houtor) Hbmiptjoba, MuuoiiB!. By H. H. Knight. {J. Econ. 
Ent., xix., I, pp. 106-8. Abstr. from Rev. App. Enl., xiv., Pt. 6, 1026, Ser. A., 
p. 266.) The auihor has discovorod that tho natural food-plauts of tho Capsid, 
Pt)(Ailns a&riidm, Koutcr, which has recently boon recorded as injuring cotton in 
Texas and other southern States, are various spooics of Croton, ei.peeially f'. 
t&temia, A description of the adult is given, and its distribution in tho United 
States is discussed. 

494. OjBSmnVATIONvS on SVAGIltTS CALOABATtrS, P. and HULOPELTia ‘BltB.GllO'nil, 
Kjout., Minor Pksts on Cotton in SouTm-iRN NinisRiA, By F. D. Colding. 
(Abstr. from Fourth Ann. Hull, ofxlgr. Dpi,, Nigeria, August, 1025, p* 88.) I’lio 
rhizophagous larvoi of Syagrui eakaratm, P. were rcspoiisiblo for the deatli of 
a considerable number of May and June sown Allen plants, but cotton sown in 
the middle of July was oomparativoly immune. Native cotton was attacked 
by larvio of E. catraratui, but has o greater power of roouporation than lias tho 
introduced cotton. 

Moist soil conditions arc required by 8, calearatus Inrvas and it is probable 
that tho amount of rainfall iu July anil August is intimately coiuicotod with the 
provalonce of this post. 

Itelopeliia h&rgrothi. Rout., hitherto unrecognized as a cotton post in Nigeria, 
lias boon found to attack tho stomfi, leaves, bolls, and buds of tlio cotton plant. 
When tho main stem is aLtaokwl, the terminal shoot dies; and althougli the 
attacked plant usually recovers bu<l production is retarded. Ildopeltin (liiiungo 
was greater on Native than on exotic cotton; of tho Native ontUms (/. vitijoliitm 
Hutforod more sovorely thou Q, pmiviamm. 

495. Hnoond IliaroBT oir tiim 'I’bethk-Ply Tnvbhthjation in thk Nobthbrn 
J^ iMiviNTOiiifl ON Nkjmhia. By Uowollyn Uoyd elal. (Ahstr. from />’«/?. of Ent. 
R(i., vol, XV., 1, 102*1, pp. 1-26.) 'Plus report oontaln.i a record of the trypano* 
some infectious, food anil biTcding of (f, mormtaMMul (f. Uu'hinoiticir obtained by 
examining tho (lies at various foci over a period of fourWon luontiis. 

496. Southern Ruodbsxa. Taetsa-lHy in the Imnagundi DUlrict. By H. W. 
Jock, {lihotl, Agr. Jour a,, xxii., 6» lOB.*), p. 634, aud xxiii., 3» 1026, p. 257.) 
An account of operations carried out with a view to interpusing a barrier of count ry 
nnsuitablo to tsotsc-Uy botweiin tho ooouiiied farms and tho deliuite fly ar<*tt, 
through whiuh it is hoped tho insects will not penoirate. 

497. Some Trohoal Ooteoonatha, EsrEiUALLv njkom thm h’wi I.sr.ANi>H. By 
K. H. Karny. {BnLl. Eni. Rea., xvi., January, 1026, Pt. 3, |q). 285.tKh Abstr. 
from Rev. App. lUnt.t xiv„ Sor. A., March, 1026, Pt. 3, p. 103.) Tho apuoiet) dealt 
with include Pseudoctxtcilim imrahdli, sp.n. from Piji on young mdtun. 
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498. A Nbw Spboies of Tkephlbps (Hbtbbopthea, Anthogobid^) PBsiia]sra on 
XHB Eggs op Heliothis obsoleta, H.S. in Queensland. By W. E. China. 
{Bidl. Ent. Bea., xvi., Pt. 4, pp. 361-2, 1926. Abatr. from Itev. App. Ent., xiv., 
Pt. 6, 1926, Ser. A., p. 226.) TriphUpa australis, sp.n. prodaoious on the eggp of 
Heliothis obsoleta, E. m Queensland, is the first species of this genua to be recorded 
from Australia. 

499. The Chinese Cotton Gbombteid (Boabmia sp.) By F. 0. Woo. (Abstr. 
from J. Econ. Ent., vol. 19, 2, 1926, p. 413.) A native Chinoso species which 
has become, since 1018, a serious pest of cotton in China. 

600. Reduction op the Loss in Cotton caused by Insects. By M. A. Husain. 
(Paper read at the Indian Science Congress, 1926. ) Describes the following three 
methods of control suggested foi’ cotton posts in India, where, so far, seventy 
difterent species of insects alone are known to gain subsistence from the cotton 
crop — (1) Bringing about conditions which are unfavourable to insect life; 
(2) producing plants which can resist insect attacks either through inherent 
immunity or “ healthy ” development as a result of proper oultivation; (3) utiliz- 
ing insect response for capturing them. 

601. Some Biological Methods op Insbct Pest Control. {Digest of Opeta- 
tions of the Dept, of Agr., Madras, July, 1025.) A discussion of the method of 
control of insect pests by the utilization of their natural enemies, encouraging 
the growth of these, and when necessary introducing thorn from other countries. 
So far back as the older Pliny insects seem to have been classified into two 
divisions: Coccindlids, whose motto might be (in the words of Sir Arthur Shipley) 
“ je mange,” and Coccids, whose motto might be “ je suis mangA” The article 
will repay reading. 

502. P nniT.TMTO ATtv LisT OP Plant Diseases beoorded in Southern Rhodesia. 
By E. Eyles. (Abstr. from Wiod. Agr, Jour., xziii., 7, 1926, p. 629.) A brief 
description is included of the following diseases attacking cotton in Southern 
Rhodesia, with a short note on the control measures suggested: Angular Spot, 
Anthraonose, Blackarm, Black Rust, Boll Drop, Boll Rot, Leaf Mottle, and 
Stem Wilt. 

508. Manual pob Cotton Cultivation in the Abodntinb Rbi'Ubuo. By N. E. 
Winters. {Min. Agric. Nac. [Buenos Aires] Secc. Pi op. c Inform. Giro., 539, 
1925. Abstr, from Bev. App. Myeol,, v., Pt. 3, March, 1 926, p. 1 01 . ) Anthracnose 
{Qlom&rdla gossypn), bacterial blight {Bacterium mcdvacearum), cotton wilt 
{Puaarium, msinfectum), and sore shin {Bhizoctonia [soZatU]) arc said to bo more or 
less common on cotton in the Argentine Repubhe. Methods of control are 
suggested in oach case. 

504. Cotton Plant Diseases. Buriha. By D, Rhind. {Ann. Bpt, of Mycolo- 
gist, Burma, for the year ended June 30, 1925. Abstr. from 8umm. of (hirr. 
Lit,, ri., 14, 1926, E. 91.) Wilt was the only cotton disease reported during the 
year, the Wagale variety being chiefly affected. A sdeotion from Wagalo, how- 
ever, has been found more resistant to wilt than most Indian cottons. A spocios 
of Pusariwn resembling F. vasinfectum has been isolated from diseased plants in 
several localities. 

505. Cotton Bxpbbimbnts, 1926. By E, B. Ferris. {Miss. Agr. Exp. 8ta. 
Cfrc., 63, 1925. Abstr. from JSeu. App. ifycoZ.,v., 7, 1026, p. 426.) The following 
reference in this report is of phytopathologioal interest. Four out of fifty-six 
cotton plots used in fertilizer testa since 1919 having become infected by wilt 
{JPusasium vasinfeelu'm), kainit (300 lbs. per acre) was added to the usual fertilizer, 
consisting of acid phosphate and nitrate of soda (300 lbs. per acre of oaeh), on 
half the rows of each ]^ot, to test its influence on the disease. Ke&rly aU the 
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cotton died on the parts without kainit, while on those receiving it a considerable 
number survived. Tho yield from the plots receiving kainit amounted to 828 
lbs. per acre, compared with 488 lbs from those not treated. 

606. Cotton Wilt Studies. By V. H. Young. (Abstr. from Rev. App. Mycol., 
V., 7, 1926, p. 426.) Isolations of Fvsmium vasinfeckim from several parts of 
the United States showed an appreciable difference in their pathogenicity for 
cotton, and appeared to be distinct strains. Inoculations with a monospore 
strain in the greenhouse in late summer, and in soil temperature tanks at 30° 0., 
gave 60 per cent, infection under the latter condition and none under the formei. 
Experiments in the tanks at 22*6° to 36° resulted in no infection at 26°, some at 
27'6°, and the highest incidence at 32-6°, while a trace was observed at 36°. A 
second experiment gave similar results. 

607. Cotton Wilt Disbase. DBaoBiPTiON. By N. G. Zaprometoff. {Rev. 
App. Mycol., 1926, 6, 176. Abstr. from Burrnn. of Curr. Lit., vi., 8t 1926, E. 63.) 
Cotton seedlings suffer from a wilt attributed to Nectridla vasinfecta, the mycelium 
of which clogs the vascular bundles and interferes with the water supply of the 
plant. Generally the infected seedlings show a swelling at tho base of the stem, 
together with an oblong brown canker which in wet weather turns pink. Inside 
the host tissue the fungus produces hyaline unioellular mioroconidia, and on the 
surface of the dead tissue, three to five-celled maoroconidia of the Fuscarium type- 
Chlamydospores are also occasionally produced. Tho peritheoia of the fungus are 
found on the roots and underground portions of the stem. 

608. Bbhavioijb ob Cotton Root Rot at Gbbbnvillb, Texas, including an 
Expbbimbnt with Clean Fallows. By H. C. McNamara. {Jour. Ayr. Res., 
xxxii., 1, 1926, pp. 17-24. Abstr. from Rev. App. Mycol., vol. v., Pt. 6, 1926, 
pp. 361-2.) A preliminai^ report of the observations made from 1919 to 1924 
at the Cotton Breeding Field Station at Greenville, Texas, regarding tho annual 
spread of the cotton root rot disease, Phymatotrichum {Ozonvwm) omnivoium. 
Each year the infested areas were carefully mapped to show the distribution of 
the disease in each cotton row, as indicated by plants that died before the setting 
in of frosts. The records show that during the period from 1921 to 1924 the 
disease advanced quite regularly, and suggest that the annual spread was approx- 
imately equal to the width of the annual border ring, averaging about 10 foot, 
the appearance of which was, however, much more distinct in some seasons than 
in others. Inside the border ring of dead plants there may occur a distinct zone 
whore many of tho plants, or even a majority, may survive, this izmor ring roughly 
corresponding to the outer zone of the previous year, where all tho plants had 
died. In general, the direction of spread appeared to bo outward. 'Hio results 
of an experiment in which two heavily infected plots wero kept free from all 
plants, the first for one year and the second lor two years, indicated that an 
absolutely clean fallow during two years may prove to bo a moans of control 
ot the disease, as the second plot showed no dead plants or ovidonoo of root rot 
on being replanted with cotton after the fallow. The first plot, which showed 
dead plants on 64*4 per cent, of its surface in 1921, had its infected area reduced 
to 21*6 per cent, in 1923, after the one-year fallow, this figure being further 
reduced to 17‘4 per cent, in 1924, the second year after the fallow. 

609. Cotton Diseases. By J. Costantin. {Agron. Colon., 11 [1924], No. 79, 
pp. 1-6. Abstr. from Exp. 8ta. Rec., vol. 64, 6, 1926, p. 449.) Deals with tho 
Texas cotton root rot disease. 

610. Texas Root Rot Disease. {Team Sta. Rpl., 1923, pp. 19-21. Abstr. 
from Exp. Sta. Rec,, vol. 64, 4, 1926, p. 340.) The results of seven years’ experi- 
mentation and observation on Texas root rot of cotton are given. Tho disease 
has been definitely proved through artificial inoculations to be caused by Phyma- 
totrichum omnivorvm. 
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511. Cotton Root Rot in Abizona. Expebtments. By C. J King and H. F. 
Loomis. (J. Agr. Res,, 1926, 82, 297-310. Abstr. from J, Text. Inst., xvii., 6, 
1926, A. 137.) Root rot oansod by tbo fungus Phymalofrirhtfm omnivomui causes 
a serious disease of cotton and the economic plants m Southern Arizona. Pre- 
ventive measures found successful in Texas cannot bo applied in Arizona, owing 
to the continued growth of the cotton plants until winter muntlis. Experiments 
covering a period of four years were conducted in which the oitocts of farmyard 
manure and other organic materials were tested. In manured rows the incidence 
of the disoaso was considerably delayed, and as a result many plants which had 
partially decayed roots produced a full crop. It is suggosted tliat, although 
the fungus may bo little aflooted by this application of organic substances, the 
plants themselves, as a result of the treatment, arc more able to resist tho attacks 
of tho disease organism. 

612. Black Akm Disease ok Cotton in Madbis. {Digest of the Ofm-ations of 
the Dpt. of Agr., Madras, February, 1926, p. 3.) This disoaso causes the branches 
of the cotton, and sometimes the whole plant, to wilt and turn black as though it 
had been burned. It has been particularly severe this year on tho Agricultural 
Experimental Station at Hagari, and has there caused damage amounting to 
25 per cent. It is hoped next year to restore, at any rate partially, tho old 
Bacteriological Section, and to make a special study of this disease to see if some 
remedy can be found for it. 

Another cotton disease, which had a tendency to develop during the spoil of 
wet weather in January, was a boll rot caused by a fungus known to scientists as 
VermiG^daria. The drier conditions experienced later, however, reduced it. 

518. Blaokaem: Dishasbs of Cotton, with Sfboial Rbfkbenob to its Eft- 
DUMiOLoaT IN THE SuDAN. By B. Q. Archibald, Director, WeUoomo Tropical 
Research Laboratorios, Khartoum. 

Summary . — ^Blaokarm disease of cotton caused by B. mcUvacearum has pro- 
bably existed for some years in tho Sudan os in other cotton-growing countries. 
The causal oiganism is endowed with feeble powors of resistance against sunlight, 
desiccation, and heat. The source of infection exists withui the seed coat, as 
proved by cultural and other experiments. The causal organism has not boon 
found in soil or water, and the epidemiology of tho disease does not favour the 
hypothesis that tho disease is insect homo. No hosts other than tho cotton 
plant have been found. Unsuitable soil or climatic conditions, or imporfoot 
agricultural methods, act as predisposing factors for the manifestation of the 
disease by lowering the resisting powers of tho plant. As a prophylactic moasuro, 
seed treatment, by moans of chemicals, has yielded disappointing results. In 
view of what is known of tho infection within tho seed, any such treatment to 
render seed stcsrilo would appear inoffoctual. Tho problom will bo more offootivoly 
attacked by moasuros directed towards maintaining tho plant’s vitality by 
improved agrioultural methods, including tho uso of manures and fortUizera. 
Seed from heavily infected crops should not be used for pioduoing tho next season’s 
crop. 6uoh seed might with s^vantoge be stored, as storage appears to miuimizo 
seed infection. 

614. FusABitna Moulds. VAmABmmv (Studies in thb Genus Fusabium, 
UL), By W. Brown and A. S. Horne. {Ann. Bot., 1926, 40, 203-21. Abstr. 
from Stfmn, qf Ourr, Lit., vi., 6, 1926, A. 9.) A study of tho variation under 
different cultural conditions of certain micaosoopio features of Fuaanum strains, 
notably the degreo of septation of the spores. There is a striking correlation 
between the intensil^ of staling shown and the degree of septation of the spores; 
the staled type of growth is associated with spores of low septation, the fresh with 
spores of high septation. Low septation is oeoasionod by high concentration of 
the aitrogenous and lo-^r oonoentration of the phosphato constituent of the 
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nutrient medium, the pregonco of growth-retarding sabstanco& in the nutrient, 
and increase of temperature. The carbon ; nitrogen ratio of the medium largely 
determines the degree of soptation of the spores, the nature of their contouls, 
whether vacuolate, hyahue, or granular, and a number of minor characteristics. 
A table is given showing the correlation between spore length and degree of 
septation. 

51B. FusAKrtTM Moxtlds. Saltation (Studies in the Genus Fusaeidm, IV.). 
By W. Brown. {Ann. Bot., 1926, 40, 223-43. Abstr. fiom Suram. of Gnrr. Lit.., 
vi., 6, 1926, A. 10.) A study of saltation in Busarium furnished no evidence of 
slow cumulative change during the culture of the strains investigated. Growth 
curves were determined for a number of strains under standard conditions, and 
repeated after an interval of a year and a haU with results identical in all essential 
particulars. Inooula of spores in the case of some strains gives rise to colonies 
identical with those arising from mycehal inooula. Although small differences 
weio noted, there is, in general, no essential difterenoe between spore and mycelial 
inooula from the point of view of the colonies produced. Saltations which have 
taken place from time to time during the investigation are described. Saltation 
occurs more frequently on some media than on others. The new strains appear 
in isolated patches over the surface of the parent colony. The bearing of those 
results on the problem of preserving the vigour of strains is discussed, with sug- 
gestions for the maintenance of strains in their original form and the encourage- 
ment of saltations. 

516. Two New Baoteeiosbs oe the Cotton Plant in Aiimenia. By P. 
Kalantarian. {Geviralbl fUr Bakt.> Ab. 2, Ixv., 14-21, pp, 297-301, 1926. Abstr. 
from Bev. App. Mycol., v., Pt. 3, March, 1926, pp. 161-2.) Describes two now 
bacterial diseases of ootton observed in Armema. The first disease, which 
appeared in May in the districts of Etohmiadzin, Kamarlu, and Erivan, caused 
pronounced wilting, followed by withering and drooping of the foliage and oveutual 
desiccation. In some oases a thickening of the stem at the root oollar was 
observed. The roots wore dry, with a brittle, blackish-brown cortex, which 
oontained numerous bacteria, but no fungi. The organism is evidently closely 
related to Bacterium Tierbicola aureium and to Phytobader lycopersicum, but since 
it cannot be identified with either, the new name B. erioan’ie is proposed. 

The second disease was observed in August and September in the districts 
of Kamarlu and Sardarabad. The symptoms consisted of a pale yellowish intra- 
venous discoloration of the foliage, followed by wilting, desiooation, and death in 
ton to fifteen da 3 ^. Sections tlirough tho stalks showed a blaokish-brown dis- 
ooloration, extending the entire length of tho vascular bundles. Tho organism 
could not bo identified with any existing species, and has, therefore, boon named 
Bad. lohniai, n.sp. 

517. Reduotion oe Loss in Cotton dub to Diseases in twh Bombay Pbbsi- 
DENOY. By G. S. Kulkami. (Paper read at the TnHin.Ti Science Congress, 1926.) 
Discusses d^eases (1) due to environmental factors, and (2) due to organiBiaB. 

618, Cotton Diseases in Pobto Rico. By M. T Cook. (Abstr. in App. 
Mycol, V., Pt. 4, 1926, p. 229.) 

618. SULEHUB AS A EUNOIOIDB. I, COLLOIDAL SULPHUB. By H. 0. Young, 
(Abstr, in Phytopathology, 13, 1923, No. 1, p. 60. Also abstr. in Exp. Sta. Bee., 
vol, 68, 9, 1926, p. 847.) 

6^. The Dboppinq oe Cotton Bolls. By R. A. Toro. {Bev. Agr., Porto 
Rico, xvi., 1, pp. 17-8, 1926. Abstr, from Bev. App. Mycol, v., Pt. 6, May, 1926, 
p, 299.) The surprising fall of ootton bolls up to 20 per cent, observed recently 
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in the coastal districts of Porto Rico was attributed at first to tho attacks of 
Diplodta gosaypina, as several bolls examined •were infected by this fungus. 
Others, however, showed no signs of disease, and the author is convinced that the 
cause must have boon purely physiological. Droppmg of the bolls, such as has 
been observed m Porto Rico, begins immediately after they form, and may 
continue with more or less intensity until the ripenmg period. Before dropping 
they lose their natural green coloration. Some of the smaller bolls dio ofl, bub 
will only drop if they are touched or tho plant is shaken. Tho fall of tho bolls 
is interpreted as a means by which tho plant adjusts itself to changes of weather. 
An abundance of flowers may be produced, for the subsequent development of 
which the plant has insufficient nutriment at its disposal in tho event of a polled 
of hoavy rains, with high temperature and vigorous transpiiation, being suc- 
ceeded by drought. A certain number of bolls aro then shed in order that tho 
remainder may ma-turo normally. As an insufficiency of moisture in tho soil 
durmg the flowering and fruitmg period is considered to be the prmcipal cause of 
the dropping, methods of control should be based on the conservation of soil 
moisture. Suggestions for securing this are given. 


BREEDING, GENERAL BOTANY, ETC. 

631. QossyprtjM. By Sir George Watt. {Bull, of Misc. Information, No. 6, 
1926. Roy. Botanic Gardens, Keiv.) The observations of tho author may be 
described aa constituting a Classified Enumeration, with brief diagnostic descrip- 
tions, of certain species of cultivated and wild cottons, specimens of which are 
preserved in the Herbaria of the Royal Botanic Gardens of Hew and Rdinhurgh. 

Tho following new species and varieties are do&ciihed, in addition to several 
already described in Sir George Watt’s Wild and Culthated Cotton Plants of the 
World: 

0. Nanking Meyen, var. japanense. Watt 
0. Nanking Meyen, var. canesoens, Walt 
Q. Simpsonii Watt 
G. scnidanense Watt 
Q, afrimnum Watt 

G. africanum Watt, var. braoteatum Watt 
0. tra nsractlense Watt 
G. ithy&sinicwn Watt 
G. Baheri Wait 

633. Egyptian Cotton, 801. {Rev. Text., 1926, 38» 1156} from Le Phare Egyp- 
Hen. Abate, from 8mnm. of Curr. Lit., vi., 12, 1926, E. 69.) A new cotton has 
been developed by Parac-himonas in Egypt, which is said to poBscbs all tho good 
qutiflitios of SakoUaridea 'without ita ineonvcnicncos. Tliia cotton ia known at 
preaent only by tho number 894. 

638, Maajeiad Cotton Cditivation tn Egypt. (Abate, from Bumm. of Cwr. 
LU,, vi., 7, 1926, E. 41.) Maarad cotton is a variety grown from Arizona 
Pima seed in Egypt. Tlie estimated crop of Maarad cotton for this year ia, 
according to American advices, 700 to 800 bales of 600 lbs. each. 

634. Thb iMPBOVifflaiNT op tsb Cotton Plant. By Trevor Trought. (Paper 

read at the Indian Science Congress, 1926.) A method of selootion by pure Ihie 
work is briefly described, which can bo usrfully supplemented by acclimatization 
woik. The importance of the root system and the necessity for tho production 
of local unit species is emphasized, author states that artificial hybridization 

at the present stage of knowledge does not introduce any oertainty of improve- 
ment along dfrooted lines, but combined with selection probably inoreaseB the 
chance of obtedning desirable combinations of characters. 



411 


NOTES ON CUEEBNT LITEEATUEB 

625. Studies in Gujara.t Cottons. Past HE. The Wagad Cotton oe Upebb 
Gujabat, EIathlawab, and Kutoh. By M. L. Patel and D. P. Mankad. (Mem. 
of Dept. Agr. in India, vol. xiv., 2, 1926.) Deals with the history of Wagad 
cotton, oharaoteristios, conditions under which it is grown, the hereditary nature 
and the variation of certain characters, the correlation of certain characters, 
description of oortadn pure line strains, the ideal type of Wagad cotton for Upper 
Gujarat. 

626. Rbpobt on the Impeoyembnt op Ishan Cotton (G. vmPoiaxrM:). By 
C. J. Lewin and T. G. Mason. (Fourth Ann. Bidl. of Dpt. of Agr., Nigeria, 
August, 1926, pp. 109-14.) Describes experiments carried out with selected and 
unseleoted plants of Q. vUifoUum cotton brought from the Ishan district of the 
Benin Province, and grown at Ibadan, with a view to evolving a strain with longer 
and finer Imt than the Q. peruvianum variety usually grown m Southern Nigeria. 
The progeny of many of the plants were disappointing, but some very long stapled 
plants were secured, and there were no obstacles to the isolation of a number of 
long-stapled strains. Tables are inoluded showing (1) frequency arrays for lint 
length of seed cotton from selected and imselected plants; (2) lint and seed 
characters of selections made from progeny of plants selected in the Ishan District ; 
(3) frequency arrays of vegetative characters; (4) coeMoients of correlation. 

627. “ HaIjP and Halp ” Cotton, U.S.A. (Abstr. from Summ. of Gurr. LU., 
vi,, 7, 1926, E. 46.) The attention of the Secretary of Agriculture has been drawn 
to the notable falling-off in the strength and uniformiiy of cotton, especially in 
Texas, owing to the spread of such high yielding, but short-stapled, varieties 
as Half aud Half. Extension of the community system is recommended. 
Letters from various Co-operative Societies show that these bodies ate alive to 
the danger, and an extract from the Cotton News, S- Carolina, comments on the 
difficulties now experienced by the growers in disposing of Half and Half cotton. 

628. Cotton Plant. Natusal Htbbidization. By L. Dekaprolevioh. (Bot. 
Ahstr,, 1926, 16, 81. Abate, from 8vmm. of Gun. Lit., vi., 8, 1926, A. 19.) In 
the event of mixed planting of cotton, the quantity of natural hybrids in the 
second generation reaches 7 per cent. By planting the two forms of cotton in 
alternate rows, it was found that natural hybridization amounted to 1-6 p(ar cent. 
The insects which aid natural hybridization are mainly: Anthrena dnibiUUa, 
HcAictuB albipes, H. sexcinctus, and Apia mdifica. 

529. A Note on the Abnobmal Behaviour op Cotton Plants when sub- 
jected TO Handung. By M. A. Bailey and J. Templeton. (Min. of Agr. 
Ngypt, Tech, and Scientific Serv., Bull. No. 61. Obtainable Govt. Pubna. Off., 
Min. of Fin., Dawawiu P.O., Cairo. Price P.T. 6.) Deals with the stunting 
observed in cotton plants that arc much handled (as is the ease on many experi- 
mental plots when flower counting is being carried out). The obvious oa^lanation 
of the stunting of the plants seemed to be panning of the soil due to the trampling 
of the feet of the observers when making their daily round, but this appears not 
to be the case, and the authors put it down to the irritability of the plauts 
themselves due to handling. They recommend that, except in special oases where 
the fluctuation of flowering from day to day is itself a matter of importance, 
routine flower counting should not be carried out every day, but that observa- 
tions should be taken only every second, or even every third, day. In the 
earlier part of the season, when ihe flowers can be readily seen without touch- 
ing the plants, observations might with advantage be oairried out daily. 

580. Hebitable Ohlobophpll DEprciENoms nr Seedling Cotton. By G. N. 
Stroman and 0. H. Mahoney. (Texas Sta. Bull. 383, 1926, pp. 3-22. Abstr. 
from Bxp. Sta. Bee., voL 64, 6, 1926, p. 428.) Two factor pairs, and 
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appeared to be involved in tLo produotion of tlio seedling cboraoter in cotton, 
yellow seed leaves instead of the usual green. Tbo expression of “ pattern,” 
another chlorophyll deficient seedling which ranged from a seedling with distinct 
areas devoid of chlorophyll to ono which has a small amount of chlorophyll 
throughout tho leaf, is shown to be duo to two ((\Ca) and possibly three (Cj) 
different genetic factors. It is possible that two of these factors are linked. 
The amount of oross-fcrtilization in cotton in tho field at the station in 1024 was 
estimated to be 2*40 per cent. 

631. CJoiTON Haies. CLASsmoATiON. By W. M. Mebane and F. 0. Vilbrandt. 
{Am&r. Dyestuffs Jtep., 1020, 16, 279-82. Abstr. in Summ. of Cutr. Lit., vi., 10, 
1926, A. 27.) 

682. Biometbioal Studies of Lint and Seed Chabaotebs in Cotton. By 
G. N. Stroman. {Texas 8la. Bull. 332, 1925, pp. 3-20. Abstr. from Ea,p. 8la. 
Bee., vol. 64, 6, 1926, pp. 427-8.) Statistical studies of sixteen Texas vaiieties 
of cotton grown in variety trials at the station dealt with the type and variability 
and inter-relations of six important characters. 

In mean yield of lint Bennett Lone Star led the varieties, and was most variable. 
Belton made the maximum moan yield of seed, and was the most variable variety. 
Mebane and Bennett Lone Star wore oloso seconds in lint yield and seed yield 
respectively. The varieties ranged from Star with 42-84 per oont. of lint and 
Kaaoh with42*67 per cent, down to Suowflakewith29-67 percent. Snowflake with 

inches was outstanding in mean length of lint, although it was more variable 
than most other varieties. Beimett Lone Star and Watson led in number of 6- 
lock bolls, and Snowflake in 4-look bolls. Tho Star variety had the heaviest 
6- and 4-look boUs, and the fi-look bolls outweighed the 4-look bolls in practically 
all oases. Average ranges of 72-9 days to 77*3 days to first bloom, and of 111-8 
days to 116-8 days to first open boll wore observed in the sixteen varieties, showing 
that earliness might be developed through selection for this character. 

All varieties showed positive correlations between yield of lint and seed yield 
number of 5-look bolls, and number of 4-look bolls. Ko consistent relations were 
shown in the case of different varieties between lint yield and lint percentage or 
lint length; between seed yield and lint.percentage or lint length; lint percentage 
and lint length; nor between tho percentage or length of lint with either 5-look 
or 4-look bolls. 

688. The AuEAiinrai Rbaotion of Dew on Cotton Piamts. By 0. M. 
Smith. (Science, 61, 1026, No. 1687, pp. 672-3. Abstr. from JSxp. Sia. Bee., 
vol. 54, 8, 1026, p, 221.) The author reviews tho criticisms of Mills, and of Power 
and Chestnut regarding the alkalinity of dow on ootton plants. Under a disoussion 
of the quosklon of the reaction of alkalino oarth oarbonatos to phonolphthalcin, 
attention is called to the presence in the dow of potassium equivalent to 262 parts 
of Kfi per million, a condition that would indicato tho possibility of the presence 
of potassium carbonate in tho dew. 

On the oause of the alkalinity of tho dew, the author olaims that tho question 
as to whether it is due chiefly to oarbonatos or to ammonia and trimethylamino 
nemainB to be determined. 

684. StrufBATB Content of the Leaf-Tessub FtiraDs of lOTmsN and XJfland 
Cotton, By J. A. Harris et oZ. (J. Agr, Res., 31, 1926, 7, pp. 653-61. Abstr. 
£rom.Z^p. Sta. Bee., 64, 6, 1926, p. 622.) Li this continuation of previous researoh 
the authors show that the sulphate content of the Upland varieties, Meade and 
Lone Star, was higher than that of the Egyptian variety, Pima. It ie contended 
that the Egyptian type takes up mote ohLorides and tixe Upland more sulphates. 
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635. EaYteTiAK Cotton Luji^’-Tigsin: Fluids. Pbopebtids. By J . A. Hn-i rii. 
{J. Agi. R&a., 1925, 81, pp. 1027-33. Abstr. in Sunm. of Giirr. Lit., vL, 8, 1020, 
B45. ) An investigation of the leaf-tissue fluids of five further varioties of Esjyp t im 
cotton was undertaken to ascertain whether all Egyptian varieties difler from 
Upland varieties, or whether in this respect Pima stands alone. The results 
show that while the Egyptian varieties diller among themselves, all the varieties 
considered ha ve a higher osmotic concentration and specific elootrical conductivity 
than the Upland with which they have been compared. The two typos apparently 
do not difi er in the ratio of the electrical conductivity to froozing-pohit deprcaiion. 
All the Egyptian forms have a higher chlorine and a lower sulphate content than 
the Upland types. Differences between individual Egyptian and individual 
Upland types are under invootigation. 

CO-OPJEjRA7ION. 

536. Co -OPEB 4.TIV M Movement in Indti. By H. Calvert. {Aqt. J. of Iiulwt, 
vol. xxi., 3, 1926, p. 183.) 

687. Co-oPEBATivE Cotton Mabketesto. N. Caholina, U.S.A. {hut. Cot. 
BvU., 1926, 4, pp. 200-2.) 

CHEMISTRY AND PHYSICS IN THEIR APPLICATION TO 

COTTON PROBLEMS. 

688. Modeen Ideas about Cotton. By A. J. Hall. {Dyer and Calico Ptiwter, 
1926, 66, 66-67. Abstr. from J. of Text. Inst., xvii., 3, 1926, A66.) The first of 
a short series of articles on the physical and chemical properties of cotton. The 
grov^ within the boU, formation of striaiious and oonvolntions, oroBs-seotions, 
and influence of wall thickness on dyeing properties of ootton fibres are described. 

688. The Study oe the Cotton Febbb. By A. J. Turner. (Paper read at the, 
Indian Science Congress, 1026.) Summary.— ^ho paper is divided into throe 
seotions: (1) Struoture and Composition; (2) Phy&ioal and nhamiiw.! Properties; 
and (3) Praotioal Aspects. In the first section a general description of the fibre 
is supplemented by an acoount of the recent work of Balls and Denham, and, in 
particular, of the former’s view that the ooU-wall of the cotton fibre consists of 
about twenty-five layers, each consisting of about forty fibrils running spirally 
from one end of the fibre to the other. The second section deals in some detail 
with recent work upon those properties of raw cotton which are considered to have 
an important praotioal aspoefc—viz., (1) length, (2) ribbon width, (3) area of 
cross-section, (4) wall-thickness, (6) weight, (0) strength, (7) tensile elasticity, 
(8) surface friotion, (9) torsional elasticity, (10) plasticity, (11) lustre, (12) olcc- 
trioal conductivity, (13) porosity and permeability, (I'l) physical and ohemical 
stability. It is pointed out that considerable difficulties arise in the measurement 
of these properties owing to the irregularity of the material. From irregalarities 
in a single ootton fibre we proceed in an over-widening oirolo of irregularity as 
we extend our consideration in turn to fibres from a single seed, a single boll, 
a smgle plant, a single variety in a given locality, different varieties in different 
localities. In the final section the general relationship of the various propeirties 
to practical problems of the ootton industry is briefly disoussod. 'R^pVm.Hia is 
{aid upon the diffi culties besetting the inteoepretation of those properties in toruiB 
of praotioal utiliiy and, as an example, their relation to the spinning value of a 
cotton is discussed in some detail. 

640. Tee Convodutoonb op the Cotton Haib and the “ Bbadiko ” produced 
BY Tbhatment with Ammoniaoal Coppbb Hydboxide Solutions. By B. 
Viook. {MeRian^a TexHlberichte, 1926, 7, 361-4. Abstr. in J. of Tart. laat„ 
xvii., 7, 1026, A171.) '' 
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641. CoMPABATivB Wbabutg Qualities of Pima and ORraNABY Cotton used 

IN Matt. Ba.gis. By F. R. McGowan et «Z. {U.8. Dpt. Com. Bur. Standards 

Technol. Paper 277, 1025, pp. 72-83. Abstr. from Bxp. Sia. Bee., vol. 63, 8, 1926, 
p. 737.) Laboratory and service tests showed that oatcher pouches made from 
Pima cotton duck will give bettor service thou those made from ordinary cotton 
duck, and now being used by the U.S. Post Office Department. The Pima fabric 
withstood tearing strains incident to the seivice much better than the usual 
fabric. A suitalde mill organization for the manufacture of yam from Pima 
cotton was being developed. 

642. Cotton Cellulose. Spontaneous Combustion. By F. Toradoire. 
(Compf. rend., 1926, 182, 61-3. Abstr. from Svmm. of Curr. Lit., vi., 6, 1926, 
B34,) Cotton takes fire spontaneously in contact with air at a temperature of 
210° to 220°; in contact with drying oils and dryers a temperature of 210° causes 
spontaneous combustion. It is found that the rapid oxidation of the drying oil 
is retarded to a greater or less degree if organic compounds such as phenols, 
qumol, aniline, and its derivatives are added to the treated cotton in quantities 
of 1 per cent. Powdered sulphur (2 per cent.) also retards oxidation, hut only 
becomes active after the temperature has roaohed 100”. 

643. Ohemioal Products of Cellulose. {Indus, and Eng. CJiem., 17, 1025, 
No. 1, p. 33. Abstr. from Exp, Sla. Bee., vol. 63, 8, 1926, p. 718.) Aoondonsed 
chart of the principal ohemioal products derived from cotton and from wool. 

644. The Reflection of Light fbom Tbxtilb Materials and the Physical 
Causes of their Lustbb, By G. A. R. Foster. {SMrUy Inst. Memoirs, vol. v., 
January, 1920.) 

646. Raw Cotton; OiL-SpRAYiNa in the U.S. A. By B. W. {Cotto7i [U.S. A.], 
1926, 90, 386. Abstr. from J. of Text. Inst., xvii., 0, 1926, A140.) OU-spraying 
is not an entirely new practice. In one mill it has been in. use for fifteen years, 
and the manager is understood to have brought tho idea from Germany, where it 
seemed to be in common use. This mill uses waste and low-grade cotton, and 
with every load of waste introduced into tho hopper a broom dipped in oil was 
banged on the edge of the hopper producing a shower of fine particles. The 
manager did not tliink much of the use of oil on good cotton, and does not use it 
on the little fresh cotton he runs. The author has discussed tho practice with a 
number o£ men, and the consensus of opinion is that it is good on waste, or on 
dyed or bleached stock, but of questionable value on good cotton. Spinners 
running coarse, low, or medium grades favour oil spraying, but those running 
inch or bettor, in liliddling or higher grade, seemed to think oiling mmocessary, 
if not actually objectionable. 

6<IM, Cotton-Sfinhino Tests. (Abstr. from Text. Becotder, vol. xliii.. No. 517, 
1926, p. 50.) Cotton-spinning tests recently made by tho United States Depart* 
meat of Agriculture indicate that the production of superior varieties of cotton is 
an advantage not only to the grower, but to iho cotton trade, which tho latter doei 
not always appreciate. These tests have demonstrated that tho pure strains 
of cotton are better from a manufacturing as well as from a production standpoint : 
they have a distinctly higher spinning value than ordinary gin-ran cotton. 

647, The Rbsuws of SFCsraraNCf Tests on Standard Indian Cottons. (Ind. 
Centr, Oott, Comm. Teobn. I^ab., Bombay, 1026.) These tests were carried out 
at the Teobnologioal Laboratory of the Indian Central Cotton Committee, wiili 
the following objeots in view : (1) To obtain as full information as possible about 
the Standard Indian Cottons, both as to their fibre character and thoir spinning 
oapaoitieaj (2) to prepare a series of standards by which to judge other cottons; 
(8) to examine the question as to what is the minimum weight of cotton on which 
a satisfactory spinning test can be oarri^i out. 
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648. FBHDiNa Valtjb of Coa?TON Sbbd. {In^hia. Eitg., GlhAra. News Edition, 
April 20, 1926. Abstr. from Trap. AgrmiUure, iii., 6i 1926, p. 123.) At the 
Tlat meeting of the American Chemical Society at Talsa, Oklahoma, in April of 
this year, a symposium on cotton and its products was held by the Division of 
Agricultural and Food Chemistry. Seventeen papers were presented, and of 
these five were road by their authors. A paper on goss3^ol and cotton-seed 
meal poisoning produced considerable discussion, and established the opinion 
that small quantities of gosaypol are not poisonous, whereas largeoi' doses are 
distinctly toxic, and that raw cotton seeds are more poisonous than seeds that 
have been heated or treated with solvents to remove oil. Another paper on the 
feeding value of cotton-seed meal showed that the atuft contains a high percentage 
of phosphorus, but a rather low percentage of calcium and sodium. When fed 
to animals it, therefore, needs balancing by mineral additions in oidor to render it 
really nutritive. The author of a paper on the proteins of cotton seed stated that 
before long these proteins will be extracted and used for human oonsnmption. 

549. Cotton Sbbd. Food Value. By D. Wesson. (J. Oil and Fed Industries, 
1926, 3, 121-4. Abstr. from Summ. of Gurr. Lit., vi., 10, 1926, B. 64.) It is 
shown that cotton has important possibilities as a food crop. The refined oil 
is used for the manufacture of edible fats, but little attention has been given to 
the use of the meal. It is, however, possible to separate the meats of the cotton 
seed from the hulls, and to remove all oil and goasypol by solvents, when a product 
containing about 65 per cent, of protein is obtained. This protein makes a good 
meat substitute at a cost of 6 cents per lb. of protoiu as oompared with 2 dollars 
per lb. for beof protein, and since there is on the market a material sold as beef 
extract which is made by peptonizing the protems of wheat, it is suggested that 
there is nothmg extravagant in the idea that a valuable meat substitute cotild 
be made from cotton seed protein. 

650. Cotton Seed Analysis. By C. H. Cox. (J. OU atid Fat Industries, 1926, 
3, 125-7. Abstr. from Susnm. of Curr. Lit., vi., 10, 1926, B. 64.) Ih the method 
described for the evaluation of a sample of seed in terms of pounds of cotton- 
seed oil and cake that oan be produced, the treatment with concentrated hydro- 
chloric acid before grinding and analysis is applied by soaking an ordinary porous 
flower-pot with the acid, filling loosely with a weired quantity of seed and heating 
the whole in a ventilated air oven to ll6*to 126“ 0. fori to hours. Thiamothod 
allows the sample to be ground to a homogeneous mixture. 

561. Ootton-Seed Oil. Cohstixuents. By G. S, Jamieson. (J. Oil and Fat 
Ind., 1926, 8, 1 63-6. Abate, in Summ. of Curr. Lit., vi., 13, 1920, B. 78.) 


HISTOBIOAL. 

552. Cotton. {Queensland Agr, Joum., xxv., 4, 1926, p. 378.) An historical 
review of the progress of cotton. 

553. The Evolution of Cotton Marketing. By Dr. A. B. Oox. (Abate, 
from Inf. Cot. Bull., iv., 4, 16, 1926, pp. 622-36.) Gives under the following heads 
a concise history of the cotton industry from the earliest stage, and showing the 
evolution which has gradually taken place: Cotton Trade and Industry down to 
1700 A.D.; Beginning of Modern Cotton Marketing (1700-1760); Period of Inven- 
tion (1760-1800); Period of Development and Erpansion (1800-1860); Period of 
Future Markets (1860-1914); Present Trends in Cotton Marketing. 
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MISCELLANEOUS. 

654. Cotton-Geowiko CouiirTEiBS, Pebsbot aud Potjbntial. {Int. Inst. tj|' 
Agr., Borne. Pubd. by P. S. Kmg and Son, Ltd., 2-4, Great Simth Street, West- 
nnnstor, London, Pwoe 12b. 6d.) This is a Benons attempt to proTido reliable 
statiflticB for tho production of cotton in all parts of the woild, and no le&s than 
soventy-nine countries are dealt with. Information 1ms been obtained from the 
various Governments, from ihe Empire Cotton Growmg Corporation and HiTnilftT 
bodies, from Professor Todd’s statistics, and clsowhoro. 

The book commences with a summary and notes. Areas are naturally 
extremely difficult of determination in many warm countries, but an honest 
oiiort has been made to get tho figures to approximate as much as possible to the 
actual facts. It is of interest to note that for the years 1921-24, 68,023,000 acres 
was the average area under cotton, an increase of 4 per cent, on tho years 1909-13. 
The rise has doubtless been duo to the hi^ prices of cotton, and now that these 
are falling, there will bo less incentive to increase area. Tho whole question must 
bo considered together with labour and its availabiliiy, provision and cost of 
transport, and many other questions. 

As regards production, tho average for 1921-24 is 9,430,000,000 lbs. lint, 
compared with 10,696,000,000 in 1909-13, or a dooline of 12 per cent., in spite of 
increased area. But the greatly increased production of 1926 in the United 
States wiU change this result for that year at any rate. 

A very useful table of dates of planting and picking in different countries is, 
given on p. xxiv, and is followed by a table of sales of spot cotton in Idverpoul, 
which shows the steadily increasing number of countries taking part. 
Incidentally, the rise of Peru may be noticed, and tho falling-ofi in Brazilian 
supplies (in spite of inoreatiing crops) because of greater home consumption. 

Each country is thon considered in more dot^, and figures of area and pro- 
duction ore given for a number of years. The first country mentioned is Bulgaria, 
which few people associate with cotton, with an area of over 6,685 acres and a 
production of 1,235,000 Iba. of lint in 1925, followed by Greece with four times as 
much. Rapid increases m production are shown in the case of most of the 
cotton-growing countries of the world. 

The work ends with statistical tables of area, production, trade consumption, 
stocks, prices, etc. Tho figures given will be most useful to all oonoomod with 
the cotton industry and its extension. 

665. COTXOW Pacts. 60tji AsriiivnEaABY Edition oip 1926. (Shepperson 
Publishing Oo., Now "Vork. Uonry Young and Sons, Ltd., 12, South Castle 
Street, Liverpool.) This semi-oontonnial edition is roploto with many now 
featuros, which inoludo statistics on cotton and cloth exports, Imports, manu- 
faoturoa, and production. Supplementary information on tho ootton-see<i section 
has also been added, to keep pace with the wider interest displayed in this oom- 
modily. Among tho new features introduced in this edition may bo montioued 
the following; a review of production and cultivation in new regions, with par- 
tioolar attention dovoted to Africa; a comprehensive table giving tho world’s 
production of Bayou; a table showing the monthly range of prices in Alexandria 
for S^yptian Pnturos,” and one comparing the ecqporis of cotton ytum from tho 
United States and the United Kingdom. Oonsiderahle data is also included on 
developments in China and Japan, and statistics are given showing the remarkable 
recovery in the textile industry in Soviet Rnifflia siuoe the culmination of the 
World War. 
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PERSONAL NOTES 

We much regrot to announoe tho death, at his rosidencoiu Ashton-undeir-Lyuo , 
of Mr. Edward Judson. Mr. Judson was President of the Amalgamated Asso- 
ciation of Operative Cotton Spinners; he was also a member of the Boaid of 
Trade Committee which recommended the formation of tho Corporation, and 
he served upon the Administrative Coimcil and Executive Committee of tho 
Corporation from its inception. 

We offer our congratulations to Sir William Himhtuy on receiving the honour 
of knighthood. Sir William Himbury is the Managing Director of the British 
Cotton Growing Association, and represents that body on tho Council of the 
Corporation. 

We also offer our congratulations to Mt. W. C. Bottomley, C.M.G., on receiving 
the honour of Companionship of tho Order of tho Bath. Mr. Bottomley represents 
the Colonial Of^ce on the Council of the Corporation. 


APPOINTMENTS. 

NTYASALAjarD. 

Mr. E. Lawrence has been appointed as an Assistant Agrioultuxist in 
Nyasaland. 

South Aerioa, 

Mr. L G. Hamilton has been appointed as Assistant to Mr. Parnell at Barberton, 
South Africa. 

Mr. G. C. UUyett has been appointed as an Entomologist serving xmder 
Mr. Mi ll i gan in South Africa, attach^ to the Department of Agriculture. 

Southern Rhodesia. 

Mr. A. G. MoKinstiy has been appointed as Assistant Plant Breeder serving 
under Mr. Cameron in Southern Rhodesia. 

Mr. J. C. F. Hopkins, who was seconded by the Corporation in 1924 to the 
service oi the Uganda Department of Agriculture, has been appointed Mycologist 
in the Department of Agriculture, Southern Rhodesia. 


STUDENTSHIPS. 

The following have been elected to Studentships under the Corporation for 
the year 1926-27. They will hold thoir studentships at the place named in tho 
second column: 


Sehiobs. 8tudent$Mpa 

Name. tenable at 

•' D. W. H. Baker . . . . . . . . . . . . Trinidad. 

P. A. Bowmaker Trinidad. 

W. P. K. Findlay Trmidad. 

0. V. S. Heath Trinidad. 

M. Greenwood Trinidad. 

D. Macdonald . . Trioidad. 

U. J. Moffat Nyasaland. 

L. H. A. Stone Trinidad. 

T, Uoyd Williams Trmidad. 

J. L, Moerdyk Trinidad. 

V. F. 0, Olivier Trinidad. 
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Name. 

W. AUen . . 

A. G. Bebbingtou 
H. E. Hoskirg 
H. Hutchinnon 
A. H. Jjewib 
R. M. Mayckird . , 


Jtjnioks. 


Stvdenishipa 
iemhle at 

S.E. Agr. Collide, Wye 
Cambjidge. 

Ccinibiidge. 

Cambridge. 

llotlidmutod. 

S.E. Agr. College, Wye. 


The two kat-namod Senior Students woie appointed by Mr. MilUgan in con- 
Junotion with the Miniatiy of Agricultui'o, South Africa, from amongst candidates 
drawn from the Union. 


OFFICERS ON LEAVE. 

When an oiheer oi a colonial Department of Agriculture (or of the allied 
dtpartments of Irrigation, Tran&poit, etc.) comes “’home” on leave, he usually 
brings with him much information that may bo of con&idoiable value to similar 
ofheers in other colonies, or to the officers of the Empiie Cotton Growing Corpora- 
tion, who have to oolleot, collate, and use all possible inlormation lelating to cotton. 
The Corporation would consequently muoh appreciate the couitesy if Directors 
of Agriculture and others would be so kind as to inform thorn, in advance if 
possible, of the names, probable addresses, and appioximato dates of arrival 
in England of officers coining on leave. This would give the Corporation the 
opportunity of getting into touch with these officers themselves, and of giving 
the latter the opportunity of meeting with one another. A fmiher comtesy 
would be conferred if the officers themselves, upon arrival, would coll at, or 
inform, the offices of the Empire Cotton Growing Corpoiation, which are at the 
corner of Millbank and Wood Street (entrance by the first door in Wood Street) 
immediately oppobite to the offices of the Crown Agents for the Colonies. 


At the date of writing the following cfficois are cn Ica^o in England licm 
cotton-growing coimlrios : 


Barbados 

Gold Coast 

9' •• •• •• • 

t' • • * • • • 

India 

M • » * * • • • • ♦ 

M • • * ' • • • • 

Iraq . , . . 

Kenya Colony 

ft • « ^ * 4 

• * • t > » * 

Nigeria 

t * • . • I 4 , b 

Nyasaland 

Tanganyika 

tJgante 


Piof. J. P. d’ Albuquerque. 

Mr. M. Vardy. 

Mr. W. H. Bookott. 

Mr . W. K. A. J. Cffiambeis-Hunter. 
Mr. F. N. llowos, 

Mr. G. R. Hilson. 

Mr. A. J. Turner. 

Mr. W. Youngman. 

Mr. J. F. Wobsior. 

Mr. F. B. L. Butler. 

Mr. E. Hanisou. 

Mr. R. J. Laibbtuy. 

Mr. B. Browne. 

Mr. S. M. Gilbert. 

Mr. F. Barker. 

Mr. A. E. Haarex. 

Mr. 0. E. Whitehead, 

Mbr. A. S. Widgery. 


Mr, B. 0. Burt, Secretary of the Indian Central Cotton Committee, is on leave 
in England. 

Mr. T. MoEwen, a member of the Corporation’s staff abroad, is albo on leave 
in this country. 
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Bhodesia, 406; in South Alrio.i, 182; 
cotton fungi, 299; fusaiium moulds, 
408, 409; jaasid disease, 71; locif mottle, 
406; leaf roll, 287; nematospora in 
Nyasaland, 72; red loaf, 204, 218; 
root knot, 276; root rot ux America, 
407, 408; Egypt, 71; rust in Amonoa, 
09, 275 ; Papua, 205, 218 ; soft rot 
caused by Phytophthora m West Imlios 
(J. C. Hopkins), 72; control measures 
advocated for, 73; sore shin, Argentine, ' 
406; Egypt, 71, 184, 186; stem wilu, 
406; Texas root rot, life history, 186; 
cotton wilt, 72, 407 ; in America, 270, 
274, 276, 406, 407; Argentine, 406; 
Brazil, 72; Burma, 406; Egypt, 71; 
India, 17, 387 
Dixie Triumph Cotton, 274 
Durango col^n, 13, 68, 63, 64, 95, 102, 
206, 218, 224, 230, 301, 388 
Dustmg by aeroplane to control diseases, 
70 

; Dyes. See Cotton Dyes 


EASTAumoa: 

Loans for transport, 389; Beporl of East 
African Guaranteed Loan Committee, 
380; Bepoit on Ikade and Commoroo, 
1925 (C. Kemp), 286 
East Indian cotton, unsatisfactory gin- 
ning of, 170 

" Economio Tillage ” (O. Thomason), 68 
Eovtt: 

Cotton crisis in (Psalti), 396; cotton 
cultivation in, 07, 71; crop statisiios, 
63, 168; deterioration of seed ilirougU 
mixing, 186; diseases in, 71, 184, 185: 
Efleot of the Summer Fallow upon Soil 
Protozoa in (T^lor and Bums), 176; 
Effect of the maraqi Period on Iho 
Yield of Cotton in (McK. Taylor), 398; 
o^eriments to oontrol diseuses in, 71 ; 
exports, value of, 67 ; “ Piuvdy ” cotton, 
67; importanoo of using good cotton 
seed, 66; " Insects and Itelatod Posts 
of Egypt ” (WiUeooks), 69; Lako PLitoau 
basin of tho Nilo, 176; Mycologieal 
Work in 1920-22 (Biiton- Jones), 71; 
pests, 69, 186, 296, 297, 396; Report 
on Economic and Financial Situation, 
June, 1926, 67 ; research in, 71, 412; le- 
striotion of cotton acreage In, 306; 
Beview of 1924-26 cotton season, 66; 
"Seasonal Variations in Salinity of 
Nile Water at Bodah (Qiza),” oto. 
(B. Alodjem), 400; “ Seasonal Varia- 
tion in Salinity of Water of some Drains 
of the First Chrel© of Irrigation ” 
(Aladjem), 305; seed treatment with 
naphthalouo, 71; stimting of cotton 
plants, 411; varieties of cotton, 67, 
396, 410 

Egyptian cotton, 63, 60, 67, 410, 412, 413 

Egyptian 894 cotton, 410 

Egyptian ootton-seod hug. Soo Pests 
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Empire Cotton Qro-wing Corporation; 
assistance rendered to Nigeria, 69; 
Nyasaland, 327; Queensland, 289; 
Southern Bhod^ia, 148, 164; South 
Afrioa, 60, 83, 172, 287; Southoin 
Sudan, 321; Uganda, 36; Grant to 
Impeiial College of Scioneo and Tech- 
nology, 306; tnalb of half -1 rack vehicles 
for tropical African transport, 67 
Entomological Confeionco, Ilopoit of the 
Second, 69 

. Entomological Piogiess Reports (Queens- 
land, Australia), 276, 376 
Entomology, Imponal Buieau of, 69, 70 
BvkcJmops go86upti. Seo Pests 
Experiments, cultural, etc., 74, 294, 299, 
401; America, 66, 68, 73, 268, 291, 
396, 407, 408, 412, Austialia, 289; 
Brazil, 396; Egypt, 71; Lidia, 73, 198, 
400, 410, 411; New Guinea, 217, 224, 
230; Nigeria, 68, 69, 286, 390; Papua, 
202; Polynesia, 289; Queensland, 63, 
289; Samoa, 394; Southern Rhodesia, 
79, 391; South Africa, 288, Southern 
Sudan, 316; Swaziland, 303; Tanganyi- 
ka, 288; Uganda, 24, 28; West Indios, 
64, 174, 176, 189, 100, 394; Western 
Australia, 289 

E^eiiment si at ions: Amoiica, 268; 
Uoylon, 68, 388; Queensland, 92, 96, 
102, 289; Southern Rhodesia, 163, 287, 
891; South Africa, 60, 82; Uganda, 26, 
31, 32; West Indies, 200 
Experts, 82, 83 

Exports, 68, 61, 62, 67, 68, 202, 292, 324, 
320, 387 

Express cotton, 301, 398 

Fertilizer expeiimonts; America, 68, 09, 
178, 399, 406; South Aiiica, 83, 172, 
178, 288, 204 
Feitilizors, 178, 287, 399 
Fwi: 

Annual Report, 1924, 286; climatic 
oonditions ui, 3; close season in, 13; 
cotton cultivation hy Indians in, 6, 6; 
cotton piospoots, 280, 200; Mr. Evans’ 
tour, 289; geographical featuioa of, 2; 
pyading in, 12; hisUny of cotton gi’ow- 
ing in, 3; lahour s^tem in, 4, 6; native 
a^ordtural implements in use, 9; 
pests in, 12, 406; pluuglm, use of, 10; 
population of, 7; prices of cotton in, 
4, 6, 12; prduotion in, 4, 6, 11 ; rainfall 
In, 3; social oonditions in, 8; staple 
len^h of Pima cotton in, 18; transport 

f Diems, 6; varieties of cotton, 4, 13 
{ Cotton Growing Prospects in” 
Evans), 1 

Frkich Colonies, 68 
French West Afeica, 68, 297 
** Fwady Egyptaaa cotton,” 67 
Fungioides, 400 
Fttsarinm moulds, 408, 409 
Fusarhun, Studios in the Genus (W. 
Brown), 73 

“Futwe ” market, 306, 309 


Gallipoli (or Calabria) cotton, 171 
Gaoroni ootton, 18, 20 
Gatooma Experiment Station, 163, 287. 
301 

Geor^a, 60, 390 
Germination experiments, 103 
Gozira; imgataon scheme, 61, 173; 
Preliminoiy Note on the Uevelopment 
of the Cotton Plant in” (Boiley), 399; 
Seed Farm, 399 

Ginneries: Queensland, 63; Papua, 212; 
Southern Rhodesia, 149, 167; South 
Ahrioa, 60, 81, 84, 302; Sudan, 61, 320; 
Swaziland, 392; Uganda, 49, 62; West 
Indies, 176 

Guiiimg of ootton. See Cotton Ginning 
Gms, 179, 308 
Gold Coast: 

Pests in, 297; “ Review of Events of 
1926-26, and the Piobpoots for 1926- 
27 ” (Sii F. G. Guggisbeig), 389 
“ Gosaypium,” by Sir G. Watt, 410 
Graders, 84, 94 

Grading of cotton, 12, 60, 85, 94, 172, 
179, 280, 294, 296, 400 
Grading scholarships, South Africa, 84 
Griffin cotton, 172 
OriquaJand West, 60 

“ Giowth of the Ootton Plant m India ” 
(Xuamdor, et al.), 73 

Hair, cotton. See Cotton Hair 
" HaJf-and-HaU ” ootton, 66, 291, 411 
HaJf-traok loiries, tiiols with, 67 
Harlequm (or Tectacorii) bug. See P(»tB 
Heat treatment of ootton seed, 63, 71, 
293, 401, 403 

Hdioth ia obaoleta (Maizo grub). Bee Pests 
HalopelUa. Seo Pests 
History of ootton, 3, 201, 217, 286, 384, 
416 

H;mrtiophicd Leiiticols on tho Boots of 
Cotton Plants (Templeton), 301 

Imperial CoUego of Science and Tech- 
nology, 286 

Inroeniu College of Tiopioal Agrioulturo, 
Trimdad, number of students in train- 
ing, 1924-26, 180; prospootus for 1926- 
26, 189; Report of Deputation to 
Seerotaiy of State for the Colonies, 78; 
research work on ootton, 1926-26, 186, 
160; spacing experiments, 304 
Implements: Fiji, 6; India, 308; Nyassr 
land, 328; Southern Sudan, 318; 
Uganda, 48 

Improved Bancroft ” ootton, 172, 391 
Ikdxi: 

Agricultural praotico in, 198; Berar : 
ootton production in, 16; diseases in, 17 ; 
rotation experiments, 17. Boll shed- 
ding invest^ations of, 73; Bombay : 
opening cd new Cotton Exchange, 170. 
Breeding experiments, 387; Cambodia 
ootton m, 67; Ciaial Colonies, 397; 
co-operative movement in, 418; ootton 
mill industry, improvomonis needed. 
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286; diseases in, 17, 189, 387, 408, 409; 
experiments, 73, 198, 400, 410, 411; 
exports, 387; first CJovemment cotton 
crop forecast, 67; Qaorani cotton in, 
18, 20; “ Growth of cotton plant in,” 73; 
hi^ory of cotton in, 286 ; Indian Science 
CJongress, 1926, 188, 286, 387; irriga- 
tion schemes in, 189; Japanese com- 
petition in, 388; legislation in, 76, 302; 
the loan system, 21; marketing of 
cotton in, 22; Oomras cotton m, 16 
et seq.; pests in, 73, 181, 182, 387, 400, 
406; precautions against mtroduotion of 
boll weevil, 400; “ Present Position of 
Cotton and the Unirrigated Tracts of 
the Umtod Provinces,” 387 ; prioM of 
cotton, 22; Eeportof Millowners' Asso- 
oiation, Ahmedabad, 1924-25, 286; 
research in, 73, 387, 410, 411, 413 ; 
Review of Agricultural Operations in 
1924-26, 387, 388 ; Soientifio Reports of 
Agncultural Research Institution, Pusa, 
1924-25, 170; selection work in, 198; 
soils, 304; spinning tests, 400, 414; sta- 
tistics, 15, 67, 168, 282, 283, 387 ; " Study 
of the Cotton !l^bie” (Turner), 413; 
studies in Gujorat cottons, 411; tractors 
in the Noithem Cuole, 286; two new 
agricultural implements designed, 398; 
varieties of cotton, 15, 18, 20, 67, 411 
Indian Ceutral Cotton Committee, 387, 
400, 414 

Indian cottons, 170, 374 et aeq., 400, 411 
In^an entomology, list of publications on, 

Ihian Science Congress, 188, 285, 387 
Insecticides, 70, 181, 272, 297 
Insects. See Pests 

International Crop Report and Agricul- 
tural Statistics, 306 
I&A.Q: 

British Cotton Growing Assooiation, 
operations in, 68; crop report, 68; 
economics of rice and cotton cultiva- 
tion in the Dialahliwiih, 171; irrigation 
in, 58; pests m, 68, 297; prices, 68; 
“ An Invosti^tion into the Relative 
Utility and the Reliability of Various 
Methods of Collaring the Yields of 
Cotton from JExpenmontal Plots ” 
(Thomas and Sawhney), 296 
Irrigation, 68, 60, 61. 6b, 68, 170, 180, 189 
Ishaa cotton, 390, 411 

Jaunovitoh cotton, 189 
Japa», 62, 292, 388, 397 
Jassid. Pests 

Easch cotton, 412 
Eassala. See Sudan 
EaKYA: 

Crop report, 68; legislation in, 302; 
Mombasa Harbour, future of, 389; 
“Tours in the Native ErMierves” 
(Penham), 286 

Kidney cotton, 201, 209, 216, 218, 220, 
229, 231 


“ King ” cotton, 269 
Korea, 71, 72 
Knrengahaul cotton, 217 

Labour situation: America, 63; Austr.dia, 
67; JPiji, 4, 6; Papua, 212; Quoonslnud, 
99, 182; South Africa, 67, 288, 392; 
Tanganyika, 173; Uganda, 26, 31 
“ Land Settlement: The Place of Cotton 
in ” (Owen). 78 

“ Leaf-roll ” disease. Soe Diseases 
Loaf-roller. See Posts 
Legislation: America, 76, 176, .303; 

Australia, 302; Cyprus, 58, 302; Inlia, 
76, 302; Kenya, 302; Nyosaland, 302; 
Papua, 303; Queensland, 89, 303; 
Northern Rhodesia, 76; Samoa, 30.3, 
391; Southern Sudan, 318; Taimanyika, 
76, 303; West Indies: Barbados, 171; 
Grenada, 394 
** Lewis 63 ” cotton, 399 
Linters. See Cotton Linters 
Livetpool Cotton Association (Niokson), 
307 ef aeq. 

Locusts. See Pests 
“ Lone Star ” cotton, 63, 412 
Iiouis Tnohardt: Opening of Cotton 
Ginnery, 81 
Louisiana, 178, 291 

“ Ma<uad Cotton,” 410 

M.wjhinery, 69, 78, 179, ISO, 285, 293, .393 

Madagascar, 68 

Maize grub (Sdiothh obsolUft). See 
Pests 

Makwar Dam, 173 
Malta, 170, 171 
Mario Galante cotton, 176, 189 
Marketing of cotton; evolution of, 116; 
in America, 413; India, 22; Livoriiou], 
307 et seq.; Nigeria, 390; Queensland, 
100; South Africa, 85; Tanganyika, 288; 
Uganda, 49 
Meade cotton, 1.3 
Mobano cotton, 412 
Mesowhito cotton, 331 
Mexican Big Boll cotton, 289 
Mnxioo, 08, 402, 403 
Mississippi, 66, 69, 71 
'‘Moisture Relations of Cotton” (Ur((u» 
hart and Williams), 304 
MonoUpla roacn. See Posts 
Montserrat, 04, 183 
Moroooo, 68 

Mycology: work of the Imperial Bureau 
of, on fungus pests, 184 

Nematoapora. See Diseases 
Now Caledonia, 08 
Nhw Gunm.: 

Diseases in, 218, 232; osperiments in, 
217, 224, 230; history of cotton growing 
in, 217; Markham Valley, 219, 220, 
222, 224, 226, 228, 229; native cotton, 
226; posts, 218, 221, 226; prioos of 
cotton, 218; prospects for cotton, 220; 
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rainfall, 220, 230, 234; selection work, 
227; Boils, 217, 222; staple length of 
ootton, 224, 227, 230; varieties of 
cotton, 217, 218, 224, 229 
“New Giunea: Cotton Growing Possi- 
bilities,” by G. Evans, 216 
Nbw Sooth Wales, 174 
Niqekia: 

Annual Report of Department of Agri- 
culture, 1924, 67 ; British Cotton Grow- 
ing Association, operations m, 68, 390; 
close season, 39; diseases, 37, 184, 286, 
287, 300, 390; Empire Cotton Growing 
Corporation, assistance rendered by, 
69; expel iments, 60, 286, 390; exports, 
68; Ifmon cotton, 390, 411; markets 
for cotton, 390; pests, 36, 37, 38, 70, 
183, 184, 390, 402, 403, 403; “ Relative 
Importance of liaseot Damage as a 
Factor in Inhibiting the Production of 
Cotton in Southern Nigeiia” (Pomeioy), 
36 6( seq.i prices, 68, 390; Report of 
Agricultural Depot tment, 1026, 388; 
Report on Cotton for Year 1926, 389; 
r^earch in, 36, 69, 286, 390; seed dis- 
tribution, 390; se^ farms, 69; selec- 
tion work, 68, 411; statistics, 390; 
“ Survey of Factors Affecting the Dovel- 
mment of the Cotton Plant in the 
Oyo and Abeokuta Provinces ” (Mason 
and Wright), 286; tionsport, 69, 390; 
trials of “ caterpillar ” track lorries in, 
69; varietal tests in, 390; varieties of 
cotton in, 286, 390, 411 
North Carolina, 68, 268, 396, 413 
Northern Australia, 393 
Nvasalahd: 

Acreage, 326; British Central Africa 
Company’s work in, 325 ; British 
Cotton Growing Association, assistance 
Tendered by, 325; costs of production 
in, 328; cotton groiving in, Sir Wm. 
Himbury’s views, 391; di^a«e8 in, 
69, 72; Mr, Sampson’s views, 328; 
crop report, 69; Bmpho Cotton 
Growing Corporation, assistance ren- 
dered by, 327; exports, 324, 326; 
implements in use in, 328; imports, 
324; investigations of diseased seed 
oottun (Marsh), 72; l^islatiou in, 302; 

found in disoasod seed 
cotton, 72; new cultivation methods 

introduced by Mr. Sampson, 69; 

pests in, 59, 326, 362, 301; prices 
guaranteed in, 826; research, 362; 

resigimtion of Mr. Sampson, 80; 

rotation experiments, 328, 330; statk- 
tics, 326, 829; suggested development 
of tile Lower Shire for cotton growing, 
69; transport in, 323, 330; j^ds of 
cotton in, 329; Zambesi Bridge, 171, 330 
Nyasaland cotton, 24, 27 
“ N|a 8aland; Cotton in,” by C, Ponsonby, 

** Nya salan d; Some Notes on the Red 
l^dan) Boll Worm in,” by 0. B, R. 
King , 302 


Officers on leave, 80, 191, 306, 418 
Oil-sprayed ootton, properties, 304 
Oil spraying of ootton, 304, 414 
“ One Variety ” Cotton Communities. 
170, 296 

Oomras ootton; prices of, 18; yield of, 18 
“ Oomras Cotton: The Problem of the 
Short Staple,” Pait II., by W. Young- 
man, 16 

Oxtfcarmvua luctttosas. See Pests 

Panama, 68 
Papua : 

Acreage (ootton), 202; climate, 201; 
close season, need for, 214 ; cotton 
cultivation, 203; Department of Am- 
oulture in, 208; Department of N^ve 
Plantations, 208; diseases, 203, 218; 
experimental work, need for, 210; 
experiments, 202; exports, 202; gin- 
nerioB, 212; histoiy of cotton in, 201; 
labour costs, 212; legislation, 303 ; 
posts in, 203; phyaloal features, 201; 
ploughs, need tor, 210; prospects in, 
200, 207; rainfall, 201, 203, m, 214; 
ratoon cotton in, 206; soils, 203; 
varieties of cotton in, 201, 202, 206, 211 
“Papua; Cotton Prospects m,” by G. 

Evans, 200 
Paraguay, 68, 167 
Peach moth. Sec Pests 
Persia, 68 
Pdrtj; 

Cotton cultivation hi, CS, 307 ; exports, 
68, 292; peats in, 401; Tangnis ootton, 
description, 301; West Ooaat Leader, 
Annual Number, 292 
Posts: 

General control measures for, 70, 71, 
97, 172, 181, 182, 183, 184, 185, 272, 
288, 289, 292, 296, 369, 400, 401, 401, 
400; heat treatment of seed to control 
pests, 63, 401; “Indian Insoots: Ten- 
tative Keys to the Orders aaid Families 
of,” 297 ; “ Inseris and Related Pests 
of Egypt,” 69; instructions to natives 
in Tanganyika respecting, 61; legisla- 
tion against, in Cyprus, 68; “ A Method 
of Computing the Bffootivonoss of In- 
sootioidos,” IHl; “ Methods of Dealing 
with, iutho Sudan” (11. U. King), 70; 
“ The Relative Importaneo of Insect 
Damage in Inhibiting the Production 
of Cotton in Southern N^eria ” 
(Pomoroy), 36; “Some Tropical Oo- 
poognatha, especially from the Fiji 
Islands ” (Karny), 406; Alabama argil’ 
Zarcea in Barbados, 176; St. Kitts-Nevia, 
394; Aphis, life history, 297; in 
Am^oa, 404; British Central Africa, 
171; Cyprus, 170; Gold Coast, 297; 
Bidia, 182; Southern Nigeria, 184; 
Sierra Leone, 298; South Africa, 182; 
Tangpyika, 173, 298; Uganda, 28, 
70; jBoamia: China, 406; BoB weevil: 
America, 66, 70. 71, 74, 183. 270, 206, 
400, 401, 404; denial of reported oeont* 
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renoe in Barbados, 182; preoautions 
against introduction of, in India, 400; 
Boll tDorma : in British Central Africa, 
171; Cyprus, 68; Mexico, 403; Nigoiia, 
38, 390, 401, 402; Nyasaland, 69; 
Southern Rhodesia, 183, 391; South 
Africa, 288; Uganda, 28; a new boll 
■worm p6^ in Uganda, 70; Cocdds, 406; 
CocdrMida, 408; CoJVreasr worm, 182; 
Cotton flea, 70, 404, 406; Orocidosemn 
phbiana, 367, 372; new OmeulionMaa 
attacking cultivated plants (MaishaU), 
297; Cutvoorma, 70, 184; in British 
Central Africa, 171; Queensland, 184, 
296, 372; Eariaa hiplaga, 402; Egyptian 
cocoidm, notes on, 297 ; Egyptian 
cotton-aeed bug, 402; EulecJiriopa gossy- 
pii, 401; Harlequin bug (see Tectacoiia 
oug)i HehpeUis : Gold Coast, 297; 
Nigeria, 286, 405; Jaaaid : New Guinea, 
218; Bapua, 204; South Africa, 182, 
197; Zululand, 71; Leaf-hopper, 298; 
Leaf-roUer : Gold Cosist, 297 ; India, 
182; Locuata : sodium fluori^ as a 
control, 70; in Argentine, 67, 292; 
British Central Amoa, 171; Sierra 
Leone, 298; South Africa, 60, 172; 
Swaziland, 172; Maize moth : i^lgian 
Congo, 184; Queensland, 182, 365; 
Monolepta roaea, 373; Muaaidia nigri- 
veneUa, 402; Oxycarcemua luctuosua, 
370; Peach moth, 182, 365, 371; Pink 
boUworm: America, 403; Brazil, 402; 
^ylou, 208; Cyprus, 401; Ugypt, 186, 
296, 395; Ihji, 12; Ihenoh West Africa, 
297; India, 73, 181, 296. 387; Mexico, 

Queensland, 

0^ 91, 92, 97, 182, 296, 372; South 
^loa, 296; Tanganyika, 298; West 
Indies; Barbados, 64, 174; Grenada, 
394; Montserrat, 183; St. Kitts-Nevis, 
64, 394; St. Vincent, 176; boat treat- 
ment to control, 401, 403; Prodenia 
W., 372; Pyrodercea rileyi, 402; Bed (or 
SMan) boU worm: Nyasaland, 326, 
^2, 391, 402; Bed cotton bug, 182; 
.Bed spider, 372; Boot-borer, 405; 
Hwt-gaa caterpillar, 171 ; Boot-grubs, 
70; Bough boll worm, 182, 372 ; 8aca- 
MMS pyrahs, 183; Scavenger Ih>U worm, 
Voo’ boll iomm : life history of, 

3n?’ Congo, 184; Cyprus, 

^1; Nigeria, 401; Spotted boU wonn, 
an account of 
(Ballard), 296; America, 403; Belgian 
1S4; British Central Aiuoa, ' 
171; ^yl(m, 298; Fiji, 12; Gold Ooaat. 
?SJ ’ ^ 224; Nigeria, 37, 183, { 
184, 39^ 402, 403; Nya^and, 69; 

208; Queensland, 71, 98, 
3 to» 369; Sierra Leone, 298; Taugan- 
yito, 298; U^da, 28; West In£os: 

A yinotot, 176; tesearoh work on, 

A«.4 College of Tropical 

^OTdtute, Trinidad, 190; Stem-^er, i 
181; Stem weevil, 182, 387; Syagiua ’ 
eOcartOus : Nigeria, 406; Uganda, 182; ' 


Teetacoria (or Harlequin) bmq : Fiji, 12 ; 
Queendand, 370, 372; Termites, 70; 
Thvibetia weevil, 401 ; Tip toorm : Fiji, 
12; Papua, 204; TtipMeps auslredi't, 
368, 406; Tsetse fly : work of Imperial 
Bureau of Entomology on, 69, 70; 
in Nigeria, 405; Soul^hern Rhudosia, 
79, 405, Sudan, 314 
Potty Toole cotton, 390 
PioWng costs. See Costs of Picking. 
Picking machinery (L. E. Wiith), 69 
Pima cotton, 13, 66, 207, 209, 268, 300, . 
302, 414 

Pink boll worm. See Posts. 

Ploughs, 10, 28, 48, 210, 285, 288, 29.3, 
319 

Polynesia, 289 
Porto Rioo, 409, 410 

Prices, 4, 6, 12, 18, 23, 68, 60, 66, 
100, 154, 174, 188, 218, 323, 382, 
300 

“ Principles and Praotioe of Yield Trials ” 
(Engledow and Yule), Section. I., 112; 
Section TI., 236 

“ Protozoa found in Certain Soutli- 
Afrioan Soils,’* 299 
Punjab, 296 

Pusa; Scientific Reports of AgriouHural 
Research Institute, 170 
Pyroderees rileyi. See Pests. 

QtrnmsrstiJirD; 

Annual Report of Dopartment of Agri- 
culture and Stock, ] 924-26, 286; 
bleeding work in, 95, 102, 301; British 
Australian Cotton Association, 93, 100; 
brokers’ reports on cotton samples, 63; 
Callido Research Station, 96, 102, 289; 
“close season,’’ 07; costs of picking, 
93, 96; of production, 91; cotton as the 
sma l l farmer’s crop, 98; cotton olassor: 
woik of, 289; Cotton JPool, 394; de- 
control of cotton industry, 100; disc isos 
ill, 97, 98, 371 ; Burango cotton, 63, 64, 
93, 102; Empire Cotton Growing 
Corporation, osbistanoo rendered by, 
280; experimouts, 63, 289, 293, ,709; 
field Msislauts for cotton onllivation, 
89; ginneries, 63; graders, 04; grading 
in, 94, 294; inUabitunls of QnoonHlaiul 
tropics, 63; laboitr situation, 00, 182; 
legislation, 80, 303; marketing, 100; 
Monal Creek Eiqiorimont Faim, 92, 
pests, 7, 90, 01, 07, 98, 182, 289, 
^6, 366, 406; “ Preparation of tho 
Land for Cotton ” (Young), 63; prioos, 
174; the proposed bounty; Ool. 
Evans’ evidence, 393; rainfafi, 87; 
ratooniug of cotton, 89, 293; Repoit of 
1924-26 Season, 280; reports of ontomo* 

lesoaroh, 63, 

96, 102, 289, 293, 368; seed, 03; seed 
mds, 293; selection work in tho Upper 
^mett Valley, 63; Simon’s hoaiuru, 

63; spacing oxporimonts, 280, 201; 
*M.nsport, 99; varieties ol cotton, 63, 
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“ Qaeenslaad Cotton Seed, a "Disease of,” 
by 0. A. Pratt, 103 

“ Queensland: Putuie of Cotton Growing 
in,” by G. Evans, 87 


Koilways, See Transport 
Rouifall: Pxji, 3; Malta, 171; New Guinea, 
220, 230, 234; Papua, 201, 203, 214 ; 
Queensland, 87; Southern "Rhodesia, 
149; South Africa, 194; Sudan, 313; 
Uganda, 31, 174 

"Ratoon cotton: Papua, 206; Queensland, 
89, 293, 294; Southern Rhodesia, 16G, 
287 

Rav cotton, 66, 76, 77, 187, 304, 414 
“ Reaction of the Cotton Plant ” 
(Harris et al.), 302 
Rmdeof disease. See Diseases 
“ Red (or Sudan) Boll "Worm in Nyasa- 
land,” by C. B. R. King, 352 et seq. 

Red spider. See Pests 
** Reflection of Light from Textile 
Materials,” etc. (Fostci), 414 
Rejto method of textile testing, 304 
Research, 72, 73, 74, 76, 77, 331, 401, 403; 
in Araenca, 06, 06, OS, 73, 268, 209, 
271, 293, 406, 407, 411, 12; Ceylon, 

68; Cyprus, 401; Egypt, 71, 412, 413; 
India, 73, 387, 410, ill, 413; Korea, 
71; Now Guinea, 225; Nigeria, 69, 280, 
390; Nya'saland, 72, 362; Papua, 211; 
Queensland, 03, 289, 366; South Africa, 
!M8; Tanganyika, 288; West Indies, 
61, 72, 200 

Rhodesia. (Northbeet), 76 
Rhoddsia (SotrrnDEiir); 

Acreage (1924>26), 287; Agricultural 
Department, 161 ; Bindora District: 
progress in, 00; Bttlawayo Chamber of 
Oommorco, resolution, 287; “(Jlimatio 
Conditions and Cotton Growing in” 
("Robertson), 69; cultivation methods, 
166; diseases in, 71, 400; effect of laud 
settlement on miiiinu; and cotton 
groiving, 60; Empire Cotton Growing 
Corporation: OBSistano© rendoiod by, 
148, 161; eMorimonts, 70, 391; 

Qaiooma Expenmont Station, 163, 287, 
391; ginneries, 149, 167; Government 
of, ISO; Mebourologiool Report, 1921, 
67; notice to ootton growers, 391; 
peats in, 71, 79, 183, 301, 406; wevious 
attampte at ootton growing, 160; pro- 

g amme of work for 1926-26, 169; rain- 
11, 149; ratooniug, 156, 287; review 
of a^oidtural conditions to December 
31, 1926, 171; Rhodesian ootton in 
LiverMol, 59; seed q^uestion, 69, 149, 
164, 160; settlement sobemos, 169; 
spaoixig methods, 166, 162; statistics, 
287; traaii^rt, 149, 161, 162; varietal 
test^ 161, 891; varieties of cotton, 162, 
391 

“Bhodeda (Southern) Bspoxt on the 
Cotton Besson, 1924-26,’’ by G. S. 
Owtneron, 147 et seg, 


Roads. See Transport 
Rotation experiments, 69, 198, 294. 328. 
330, 390 

Rough boll worm. See Posts 
Roimd bales, 180 
Rust. See Diseases 

Rustenburg Experiment Station, 60, 288 


Saea^odes pyndia. See Posts 
Sakel seed, 395, 399 
Salvador, 68 
Samoa, 303, 304 

“ Saw Gin: The Rise of ” (Meloy), 398 
Scavenger boll worm. See Pests 
“ Science and the Technical Industries ” 
(HinchUffc), 186 

Soientifio and Industrial Research: Report 
of Committeofor 1924-26, 77 
Soft Island cotton, 4, 10, 12, 13, 72, 174. 

176, 202, 206, 211, 217, 268, 301 
Seed: analysis, 416; biomotiicol studies of 
oharaotors in, 412; disinfection of, 397; 
food value of, 78, 416; heat treatment 
of, 63, 71, 401; serum method of M. 
Nasra, 186; sterilization of, 397; treat 
raont with naphthalene, 71; with sul- 
phurio acid, 293, 299; utilization of 
short ootton fibres on, 78; the seed 
question In America, 186; Brasil, 308; 
Egypt, 06, 186; Korea, 71, 72; Nigeria, 
390; Peru, 301; Queensland, 63, 64, 96, 
103, 293; Sierra Leone, 298; Southern 
Rhodesia, 69, 140, 164, 160, 391 ; South 
Afirioa, 73, 82, 177, 293; Sudan, 317, 
318, 399; Swaziland, 393; Tanganyika, 
288; "Uganda, 24; West ludios, 64 
" Seed; The Pmfoot Control of ” (W. L, 
Balls), 831 et eeq. 

Seed cotton, 72 
iSoed farms, 69 

“ Seed Selection "Work in Uganda, 1911- 
26 ” (Haipor), 24 

Seedling cotton, horitablo chlorophyll 
deftcicncioH iu, 411 

Seedlings (cotton): Uspultm as a pre- 
voutivo of damping-o(i of, 72 
Soleotion work: Amorioa, 271, 276; India, 
198, 387; Now Guinea, 227; Nigeria, 
68. 69, 411; Queensland, 03; Swaziland, 
803; Uganda, 24; discussion of the 
value <«, iu tho improvemout of orop 
plants (BaUs), 186 
Settlement schemes, 160 
Bhipjuug merohoni iu the ootton trade, 76 
Siam ootton, 186 
SzBUBA Lbohb, 286, 298 
Simon’s heaters, 68 
Skhmer’s Cotton Trade Directory, 77 
Sodium fluoride as an inseotioide, 70 
” Soft Rot of ^tton Bolls in West Indies 
oaused by PhytemUhora'' (J, 0. 

Hopkins), 72 

** SoiTAcicUty ” (Von Stioglita), 294 
Soils: eileot of irrigation on temperatures 
of, 180; studies on soils, 74, 76; soils 
in 176; India, 304; Now Guinea, 
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217, 222; Parma, 203; South Ahioa, 
60, 172, 104, 106, 288, 290; Sudan, 178, 
314; Uganda, 31, 48 
Sore shin. See Diseases. 

South Aibioa; 

Oandover estates, 172; complaints re 
cotton shipments, 84; co-operative 
movement m, 80; costs of production, 
288, 392; cotton cake industry, 392; 
cotton grovdng in the Gamtoos Vall^, 
60; Griqiioland West, 60; Pietersbuig 
District, 172; cotton prospects, 1926, 
392; crop rotations, 198; diseases in, 
182; Empire Cotton Growing Corpora- 
tion, assistance rendered 1^, 60, 83, 
172, 287; entomolomcal st^, 288; 
experts in, 82, 83 ; f ertuizer experiments, 
83, 172, 178, 288, 294; fertUizers, need 
for, 287; ginneries in, 60, 84, 392; 
graders, 84; grading in, 60, 85, 172, 179; 
grading scholarships, 84; how the 
Union Government is helping, 392; 
irrigation in, 60; labour sit^tion, 57, 
288, 392; Louis Trichardt Ginnery: 
openii^ of, 81; marketing in, 86; 
necessity for dean picking of cotton, 
179; Official Year Book (1924), 60; 
payments for cotton in, 86; pests in, 
60, 69, 82, 172, 182, 183, 194, 197, 198, 
296, 297; the place of cotton in land 
settlement, 78; prices, 60; problems 
of the cotton planter, 60; progress of 
industacy in, 80, 171; rsinf^ in, 194r; 
review of genei^ aspect of 19SS5 crop, 
60; rotation of crops, 178; Eustenburg 
Experiment Station, 60, 82; second- 
ham bags, restrictions on importation 
of, 181; se^ qneetion, 73, 82, 177, 293; 
soils, 60, 172, 194, 195, 288; “Some 
Protozoa found in Certain South- 
Afncan Soils ” (Eantham and Paterson), 
289; Spdonken Cotton Syndicate, 81; 
statistics, 86, 171, 193; traosmrt, 392; 
Union (liastlo Stieamship Company, 
assistance rendei^ by, 172; Zululand, 
71 

** South Africa, Cotton Growing in,” 1^ 
G. TP. Keatinge, 193 
South Carolina, 66, 71, 296, 299 
Spacing experiments: America, 66; 
Nigeria, 390; Queensland, 289, 294; 
Southern Bhodesia, 166, 162; Swazi- 
land, 393; West Indies, 175, 394 
Spain, 292, 397 

Speloi^en Cotton Syndicate, 81 
Spinners’ taJdngs of American cotton, 74 
Spinning tests: America, 414; India, 400, 
414; on Indian cottons, 374 et segi,; 
Uganda, 35 

Spiny boll worm. See Pests 
Spotted boll worm. See Peste 
St, Eatts-Nevis. See West Indies 
St. Vincent. See West Indies 
Stainers. See P^ts 
Standards, cotton, 311, 395, 396 
^ple length of cotton, 75, 187, 412; 
in America, 65, 291; Piji, 13; New 
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Guinea, 224, 227, 230; Samoa, 394; 
l^don, 317 ; ^aziland, 172; Uganda, 26 
Statistics, 50, 74, 412; America, 52, 65, 
166, 281, 385; Ai^tine, 67; Brazil. 
67; Ceylon, 388; China, 67; Empire 
crops, 284; Egypt, 63, 188; India, 15, 
67, 168, 282,^, 887; Nigeria, 890; 
Nyasalond, 325, 329; Sou^em Bho- 
desia, 287; South AMoa, 86, 171, 193; 
Tanganyi]^, 62, 173; West Indies, 
394; summary of smaller crops, 169; 
world’s cotton crops, 166, 167 ; world’s 
prodneidon of cotton, 416 
“ Stocks,” J. A. Todd, 60 et seg. 
Student^ps, 417 
SuDAjr; 

African World special Sudan Number, 
392; “ Cotton Growing in ” (Sir G. 
Archer), 61; (Piere Ckabites), 392; 
(Martin), 288; “ Cotton Production 
in the Anglo-Egyptian Sudan,” 61; 
disease in, 899, 408; exporls, 61; 
Gbsira, 61, 173, 399; mnneries, 01; 
impressions of, 288; Kassala, 60; 
MEbkwor Dim, 173; pests, methcKlB of 
de&Jing with, 70; prospects in, 61; 
rain-grown cotton in, 61; Seunar Dam, 
60; Sudsui Supplement of Near Eaat 
and India, 173; varieties of cotton in, 
399; wind power and irrigation, 68 
Sudan (Southern): “ Cotton Growing in ” 
(R. Hewison), 313 et aeq.; Biiti^ Cotton 
Growing Association, assistance ren- 
dered by, 321; efforts to pomlarize 
cotton cffitivaldon in, 316; Bmpire 
Cotton Growing Comoration, assist- 
anoe rendered by, 321; exnerimentB, 
316; ginneries in, 820; “Harig’^ 
system of cultivation, 318; imple- 
ments used in, 318; legislation, ^8; 
pests, 314; ploughing, 319; rainfall, 
818; seed supply, 317, 318; soils, 314; 
staple length of cotton in, 317; trons- 
poit, 820; tribes inhabiting, 314; 
varieties of cottom 317 
Sudan boll wmm. See Bed Boll Worm 
imder Pests 

Sudan Plantations Syndicate, 173, 317 
“ Sudan. Soil Alkali ’’ ( J oseph), 178 
Soltani cotton, 344 
Sunflower cotton. 24 
“ Survey of Industrial Bdations,” 306 
Swaziland: 

Ammal General Report, 1924, 170; 
experimentB in, 393; Cotton Planta- 
tions, Ltd., 398; gitmjeriea in, 392; pro- 
in, 172; report of Sir. R. O. 
Wood, 392; seed siwply, 393; staple 
length of cotton, 172; trauisport, 302; 
vanetal tests, 398; yarieties of cotton, 
172 

Byagrua cakaratua. See Peats 

Sy&,68 

Tanganyika: 

Duea^ in, 173; enieriments, 288; 
labour sftuation,!'^; Leaflet No. 2, 62; 

29 
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l^ifilation, 76, 303; marketing, 288; 
P^s, 61, 173, 288, 298; plongh- 
mg in, 288; progress report for 1926 
cotton season, 173; Report of Depart- 
ment of Agriculture, 1924-26, 286; 
researoh, 288; seed distribution, 288; 
statistics, 62, 173; Trodo Report, 1925, 
388 

Tanguis cotton, 301, 397 
Tasmania, 289 

Tectaooris (or Harlequin) bug. See P^ts 
TeUepatbi cotton, 67 
Termites. See Pests 
Teias, 403, 404, 406, 407, 412 
Texas root rot. See Diseasee 
Textile fibres and their identification, 76 
Thurberia weevil. See Pests 
Tip worm. See Pests 
“TrMtor or Bullock” (Classen), 179, 
293 

Tractors, 178, 286 
Transcaucasia, 292 

Tcansport: East Africa, 389; Fiji, 6; 
New Guinea, 229; Nigoria, 69, 390; 
Nyasaland, 323, 330; Queensland, 99; 
Southern Rhodesia, 149, 161, 152; 
South Africa, 892; Sudan, 60, 320; 
Swaziland, 302; Tropical Africa, 67; 
Uganda, 47, 62, 173, 174, 288 
Trimdad. See West Indies 
Triphlem a-asirdlAS. See Pests 
Triumpn cotton, 401 
Tsetse fly. See Pests 
Turkey, 78, 292, 397 


Uganda: 

Aunwa.! R^rt of Agrioultuial Depart- 
ment, 1924, 57, 62; Cotton Control 
Board, 62; cotton growing in (Sir 
Wm, Himbtoy’s views), 808; cotton 
tax introduced, 32; crop prospects, 174; 
diseases in, 182; Empire Cotton Grow- 
ing Oorporalion, aasistanoe rendered 
by, 35; excise duty on cotton, 02; 
ez^^Nsrimente, 28; experiment staAions, 
25, 31, 82; ezports, 63; ginneries, 40, 
62; implements in use, 48; labour 
sttuation in, 25, 34; maiketing, 49; 
pests, 25, 28, 70, 182; ploughs, 28, 48; 
^posed sleanoidup service between 
Japan and East Afrma, 62; rainfall, 31, 
174; selection work, 24; soils, 31, 48; 
ginning tests, 35; staple length, 26; 
topographical features ox Teso District, 
47^ tvan^rt, 47, 62, 173, 174, 288; 
vameUea of cotton, 24 

“ Uganda, Cotton Growing in ” (Sir Q, 
Ar(dmr), 61 

Uganda, a NewcomePs Impressions of ** 
(took), 47 

” Uganda: A Review of the Work of 
Cotton Seed Selection in Yeats 1911- 
2fl”(R,G.Bjarper),24 


Union Castle Steamship Company, 172 
Upland cotton, 24, 72, 87, 170, 188, 202» 
206, 224, 226, 268, 276, 293, 302, 412, 
413 

Uspulun, a proveative of “ damping-ofi ” 
of cotton seedUngs, 72 


Varietal experiments: America, 269, 398; 
Cyprus, 401 ; New Guinea, 224; Nigeria, 
390; Papua, 211; Southern l^odesia, 
161, 391; Swaziland. 393 
Varieties of cotton, 4, 13, 24, 37, 67, 68, 
63, 64, 67, 71, 72, 73, 87, 96, 162, 171, 
172, 186, 216, 217, 224, 229, 268, 274, 
286, 317, 334, 388, 390, 391, 395, 898, 
899, 406, 410, 411 
Viscose silk, 77 


Wagad cotton, 411 

Wagale cotton, 406 

WaiK>n cotton, 412 

Watts’s long-staple cotton. 71, 172 

Webber, 49, 3M 

Wuap ImoiBs: 

Barbadae cotton in Liverpool, 64; 
boU weevil, denial of report^ appeax- 
anoe in, 182; close season, 174; ex- 
periments, 174; legislation, 174; pests, 
64, 174, 176; Report of Department 
of Agri 9 Qiture, 1924-25, 170, 174; 
(hemaSa: legislation, 894; pests, 394; 
Report of iuepartment of Agrioulture, 
19^, 388; statistics of crops, 894; 
Montsmat: breeding experiments in, 
64; cotton cultivation in, 64; pests in, 
183; Bt. Kitts-Nwia: Annutd Report 
of Department of Agriculture, 1924-26, 
388, 394; cotton acreage, 1028-24, 64; 
er^rimeuts, 64; 64, 394; 

St. Vincent : Annual Report of Depart- 
mont of Agriouliuro, 170, 176; disessos 
in, 72, 176; expfflrimenis, 175; ghmeiy 
in, 176; peste in, 176; Trimdad : Annual 
Report of Trinidad and Tobago, 1024, 
57; Cotton Research Station, progress 
of construction, 290; Imperial Cwege 
of Tropical Agriculture, 78, 189, 364; 
peats in, 183; research, 72, 301 
WisxBRK Axsss&ixju., 280 


“ Yield Tdals, Investigation of, in Iraq ” 
{(Uxomas and Sawhney), 295 
'* Yield Trials: The Prinri]^ and 
Fraorioe of” (Englodow and Yule), 
112, 285 


Zagota cotton, 899 
Zambesi Bridge, 171, 330 
Zululand. See South Africa 
Zululand hybrid cotton, 172 
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